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PREFACE 



Several years have elapsed since Part I, Bulletin I, of the 
''Grasses of Iowa" was published. Part I, naturally, covered 
the general, biological, chemical and feeding problems con- 
nected with the grasses of the state. When that work was being 
prepared it was thought possible to bring all this material 
together into one volume. As the work progressed, however, it 
seemed desirable to present the matter in two parts : Part I deal- 
ing with the general biology, and Part II with the descriptive 
and geographical study of the grasses of Iowa. After many 
delays the work of printing Part II was begun early in January. 

I am greatly indebted to Miss Charlotte M. King for many 
of the drawings prepared expressly for this work by her; also 
for h.er help in connection with synonymy. To Mr. R. E. 
Buchanan and Miss li^stelle D. Fogel I am indebted for careful 
proof-reading and other assistance. Mr. Buchanan and Miss 
Fogel prepared the index, which is unusually complete. For 
clerical assistance I am indebted to Miss Mae Combs, Miss Jen- 
nie Wharton and Miss Helen Dickerson. To Mr. T. E. Savage 
I am greatly indebted for his unfailing kindness in looking after 
the many details of arrangement of subject-matter. I wish, 
also, to express my thanks to the many friends who have assisted 
by their contributions of grass material from all parts of the 
state for use in determining distribution. 

The descriptions for the most part are furnished by the staff 
in the Division of Agrostology of the U. S. department of Agri- 
culture: E. D. Merrill, C. R. Ball, F. Lamson-Scribner, C. L. 
Shear, J. Smith and T. H. Kearney. Mr. Carleton R. Ball is 
responsible for the diagnostic keys. Professor Spillman, of the 
Bureau of Plant Industry, gave his consent to this use of descrip- 
tions furnished by the Division of Agrostology. 

L. H. PAMMEL. 
Ames, Iowa, Jan. 15, 1905. 

Issued April 1, 1905. 
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CHAPTER L 



GramineaB (Grasses). 

GENERAL DESCRIPTION. 

Fibrous-rooted annual or perennial, herbaceous (rarely woody) 
plants, with usually hollow, cylindrical (rarely flattened), and jointed 
stems (culms) whose intemodes for more or less of their length are 
enveloped by the sheath-like basal portion of the two-ranked and 
usually linear, parallel-veined leaves; flowers without any distinct 
perianth, hermaphrodite or rarely unisexual, solitary or several to- 
gether, in spikelets, which are arranged in panicles, racemes, or spikes, 
and which consist of a shortened axis (the rachilla) and two or more 
chaff-like, distichous, imbricated bracts (glumes), of which the first 
two, rarely one or none or more than two, are empty {empty glumes) ; 
in the axil of each of the succeeding bracts (excepting sometimes the 
uppermost) is borne a flower (hence these are named flowering 
glumes). Opposed to each flowering glume, with its back turned to- 
ward the rachilla, is (usually) a two-nerved, two-keeled bract or pro- 
phyllum (the palea), which frequently envelops the flower by its in- 
folded edges. At the base of the flower, between it and its glume, are 
usually two very small hyaline scales (lodicules) ; rarely there is a third 
lodicule between the flower and the palea; stamens, usually three (rarely 
two or one, or more than three) with very slender filaments and two- 
celled, usually versatile anthers; pistil with a one-celled, one-ovuled 
ovary, and one to three, usually two styles with branched, most fre- 
quently plumose, stigmas; embryo small, lying at the front and base of 
the seed, covered only by the thin pericarp; fruit a caryopsis, rich in 
albumen. (In Sporobolus and Eleusine the thin pericarp is free from 
the seed.) 

There are about 3500 species of grasses. The number given by 
Bentham & Hooker^ is from 3100 to 3200, but Hackel^ gives the num- 
ber about 3500, the latter number probably being more nearly correct, 
considering that new territory is being explored, and new species are 

>aen. PI. 8: 1074. 

* Nat. PflADS. F«un. II. 2: 10. 
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constantly being added. It is probable that the number will reach 
nearly 3700. Heller* gives 1234, while Patterson^ lists 868 species for 
North America. These figures of Patterson were undoubtedly based 
upon reports by Doctors Gray, Watson and others connected with the 
Harvard Herbarium at the time tlie work of Patterson was prepared. 
Probably more species have been added than there should be. A care- 
ful study will no doubt show that some of the so-called species may be 
reduced to synonyms later. Sir Joseph D. Hooker^ gives 103 species. 
Of the genera, Bentham & Hooker* recognize 298, HackeP recog- 

• 

nizes 313, Heller recognizes 131; Patterson in his "Check list" recog- 
nizes 115, Lamson-Scribner^, 137. 

The grasses vary in size from the moss-like Coleanthus of the 
north to the tree-like bamboos of the tropics, many of which are more 
than 100 feet high. The grasses occur from the Kerguelen land of the 
south to the extreme limit of vegetation beyond the Arctic Circle. There 
is no order of plants more widely distributed, or existing under a greater 
diversity of soil and climate, and no other order presents such a vast 
number of individual plants or is so important and directly useful to 
man. 

The characters employed in defining the tribes and genera are 
usually those presented in the spikelets or inflorescence. While the 
characters of the order are well defined and clearly separate it from all 
other families of plants, the establishment of the several subdivisions is very 
difficult, and in no case can be based upon a single character alone, but 
upon a combination of them. There is no tribe or large genus which 
can be separated or defined absolutely from all others; there are always 
exceptions or intermediate forms connecting them. 

SERIES A.— PANICACE^. 

Spikelets one, rarely two-flowered; when two-flowered the second 
or terminal one is perfect, the first or lower one being either staminate 
or neuter; rachilla articulated below the empty glumes, the spikelets 
falling from the pedicels, cither single, or in groups, or together with 
the joints of an articulate rachis. The first six tribes belong to this 
scries. 

The first grand division of the order Gramineae is based upon two 
characters in combination, the articulation of the pedicels just below 

* Cal. N. Am. PlAiits North of Mexico, exclusive of the lower cryptogams. 

* Oheok list of North American Plants. 187. 

* The Stndent't Flora of the British Inlands. 449. 
«lo. 1074-U16. 

* le. 1- »7. 

•AmerioanGnMMi. BaU. U. a Dept.AgrL Dir. Agroe. Sa 
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the spikelets or cluster of spikelets and the single perfect flower, which 
may or may not have a staminate or imperfect flower below it. There 
are never more than four glumes in the spikelets, the first three being 
empty or the third with a rudimentary or staminate flower in its axil; 
the fourth glume subtends the perfect or hermaphrodite flower. In a 
few genera the spikelets are reduced to two or even only one glume, hut 
in these cases the articulation of the spikelet with the pedicel below the 
outer glume indicates its connection with this series. 

KE7 TO THE TRIBES IN SERIES A. — PANICACEAE. 

1. Spikelets usually much compressed laterally, z-flowered; empty glumes 
none or rudimentary; flowers staminate, pistillate, or hermaphrodite. 

—TRIBE VI. ORYZEAE. 

2. Spikelets either staminate or pistillate, each in a separate inflorescence 
on the same plant, or in distinct parts of the same inflorescence. 

—TRIBE I. MAYDEAE. 

3. Spikelets either all hermaphrodite or hermaphrodite and staminate, regu- 
larly arranged and usually in pairs, one sessile, the other pedicellate in the same 
inflorescence (both pedicellate in Trachypogon), 

—TRIBE II. ANDROPOGONEAE. 

4. Spikelets in groups of two to six at each joint of the main axis, each 
group falling off entire; flowering glumes usually awnless. {Cathestechum may 
be looked for here.) TRIBE III. OSTERDAMIEAE. 

5. Flowering glumes of the perfect flowers membranaceous and (in Amer- 
ican species) awned TRIBE IV. TRISTEGINEAE. 

6. Flowering glumes of the perfect flower cartilaginous, coriaceous or char- 
taceous and awnless or (in Eriochlod) with a short, straight awn. 

—TRIBE V. PANICEAE. 

SERIES B.— POACE^. 

Spikelets one to many-flowered, the imperfect or rudimentary 
flower, if any, usually uppermost ; rachilla usually articulated above the 
empty glumes, so that these remain after the fall of the fruiting glumes.^ 
In spikelets with two or more flowers these are separated by a mani- 
fest internode of the rachilla, and in such cases the rachilla is usually 
articulated below each flowering glume. 

In this second grand division of the Gramineae the pedicels are qo* 
(or are very rarely) articulated below the outer glumes, but the axis of 
the spikelet is articulated above these glumes, so that they usually remain 
attached to the pedicel after the falling off of the mature florets. The 
spikelets are one to many-flowered, and have as many flowering glumes 
as there are flowers ; the imperfect flowers, when present, are the upper- 
most ; the terminal floret may be staminate or rudimentary. 

> In Alopeeurut^ Cinna^ SpartinOt Beekmannfa and Holeva the rachilla la artloulatcd 
below the empty or outer glomes, and the spikelets fall off entire. 
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KEY TO THE TRIBES IN 8EUE8 B. — POACEAE. 



I. Spikelets z-flowered, with or without a simple continuatioD of the 
rachilla behind the palea 2 

1. Spikelets 2-many-flowered 5 

2. Spikelets crowded in two (rarely one) rows along one side of a contin- 
uous rachis forming unilateral spikes, these scattered along a common axis or 
digitate at the apex of the stem TRIBE X. CHLORIDEAE. 

2. Spikelets not disposed in unilateral spikes \ . . .3 

3. Inflorescence spicate, the spikelets sessile on alternate teeth or notches of 
the rachis TRIBE XII. HORDEAE. 

3. Inflorescence racemose (not unilateral) or paniculate, occasionally con- 
tracted and spike-like, or condensed and apparently capitate; spikelets always 
distinctly pedicellate 4 

4, Glumes five, the first four empty or (in Hierochloc) the third and 
sometimes the fourth, which are usually very unlike the first and second, with stam- 
inate flowers; the fifth glume with a hermaphrodite flower, and falling with the 
third and fourth; palea i-nerved .TRIBE VII. PHALARIDEAE. 

4. Glumes three (only one in Coleanthus, or occasionally four in some 
species of Sporobolus and Muhlenbergia), the first two empty; palea 2-nerved or 
nerveless, very rarely z-nerved (Cinna) or wholly wanting (Alopecurus and 
some species of Agrostis) TRIBE VIII. AGROSTIDEAE. 

5. Culms herbaceous, annual; leaf blade continuous with the sheath 6 

5. Culms woody, perennial; leaf blade articulated with the sheath. 

—TRIBE XIII. BAMBUSEAE. 

6- Spikelets pedicellate, in panicles, spike-like panicles, or racemes, these 

never unilateral 7 

6. Spikelets sessile, in true spikes, or on very short pedicels in unilateral 
racemes 8 

7. Empty glumes generally longer than the first flowering glume; one or 
more of the flowering glumes awnec) on the back or from between the teeth of 
the bifid apex (some cultivated forms excepted) ; awn twisted, usually geniculate, 
very rarely straight TRIBE IX. AVENEAE. 

7. Empty glumes generally shorter than the floral glume; flowering glume 
awnless or with from one to many terminal (very rarely dorsal) straight or 
simply divergent awns TRIBE XI. FESTUCEAE. 

8. Spikelets in unilateral spikes or racemes, these racemes, digitate or fas- 
ciculate TRIBE X. CHLORIDEAE. 

8. Spikelets inserted on the alternate teeth or notches of the rachis forming 
equilateral, flattened, or cylindrical terminal spikes TRIBE XII. HORDEAE. 

DiflFerent recent authors have adopted sh'ght modifications in the 
classification of grasses. 

HACKEL's KEY TO THE TRIBES. 

A. Spikelets one, rarely two-flowered, lower flowers when present imper- 
fect; falling from the pedicel entire or together with certain joints of the rachis 
at maturity. Rachilla not produced beyond the flowers. Internodes between the 
different glumes or flowers not measureable. 
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a. Hilum punctiform. Spikelets not flattened laterally, but usually some- 
what dorsally compressed or else perfectly round. 

L Flowering glumes and palea (the latter often wanting) hyaline- 
Empty glumes thick membranaceous to coriaceous or cartilaginous, the 
lowest the largest with its edges embracing the others- Spikelets gen- 
erally in racemes or spikes whose articulate axes break up at maturity. 
!• Staminate and pistillate spikelets in separate inflorescences or 

en different parts of the same inflorescence I. MAYDEAE. 

2. Spikelets either all perfect, or staminate and perfect, and so 
arranged in the same inflorescence that a staminate stands near a 
perfect II. ANDROPOGONEAE. 

II. Flowering glumes and palea membranaceous; empty glumes, 
herbaceous, chartaceous or coriaceous, the flrst generally the largest; 
spikelets falling off singly or in groups from the continuous rachis. 

—III. ZOYSIEAE. 

III. Flowering glume and palea membranaceous, empty glumes, 
herbaceous or chartaceous; the flrst empty glume smaller or narrower 
than the following ones- Spikelets falling off singly from the ultimate 
branches of the panicle IV. TRISTEGINEAE. 

IV. Flowering glume and palea cartilaginous, coriaceous or char- 
taceous. Empty glume more delicate, usually herbaceous, the first usually 
smaller. Spikelets falling off singly from the ultimate branches of the 
panicle or continuous (rarely articulate) rachis of a spike. 

—V. PANICEAE. 

b. Hilum linear, spikelets laterally compressed .VI. ORYZEAE- 

B. Spikelets x -many-flowered, the f-flowered frequently with the rachilla 

produced beyond the flowers, rachilla generally articulated above the empty 
glumes, so that these remain after the fall of the fruiting glumes. V^hen from 
two to many-flowered there always are distinct internodes between the flowers. 

a. Culm herbaceous, annual; leaf-blade sessile, not articulated with 
the sheath. 

Spikelets upon distinct (sometimes very short) pedicels, in panicles, 
spike-like panicles, or racemes (without notches in the main axes). 
I- Spikelets one-flowered: 

X. Empty glumes four, palea one-nerved. 

—VII. PHALARIDEAE. 
2. Empty glumes two (rarely none), palea two-nerved. 

—VIII. AGROSTIDEAE. 
II. Spikelets 2-many-flowered : 

z. Flowering glume generally shorter than the empty ones; 
usually with a bent awn on the back, rarely awned from the point or 
awnless. V^hen not awned there are two nearly opposite florets, and 

the rachilla is not produced beyond them IX. AVENEAE. 

2. Floral glume generally longer than the empty ones, unawned 
or with a straight awn from the point (seldom below). 

—XL FESTUCEAE 

Spikelets crowded in two close rows, forming a one-sided spike or raceme 

with a continuous axis X. CHLORIDEAE. . . 
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Spikelets in two (rarely more) opposite rows forming an equiUterml 

spike (very rarely unilateral) XII. HORDEAC. 

b. Culm (at least at the base) woody, leaf-blade often with a short 
slender petiole articulated with the sheath from which it finally separates. 

—XIII. BAMBUSEAE. 

TKIBE 1.— MAYDE^. 

Spikelets unisexual, the 
staminate forming a part of 
the inflorescence with the pis- 
tillate, or each in a separate in- 
florescence on the same plant; 
flowering glumes hyaline or 
much less firm in texture than 
the outer ones; axis of the fe- 
male spikelet usually artlcu- 

Fio. 1. Fertile flower— Maize \Zea May$)t lated. 

(Charlotte M.King.) ^^^ ^^;,^ Maydeae con- 

tains sixteen species distributed in seven genera, and is remarkable for a 
number of monotypic types. They are native to the tropics. The best 
known illustrations are maize and Euchlaena. 

KEY TO THE GENERA OF THE MATDEAE. 

A. Staminate and pistillate spikelets in separate inflorescences, the staminate 
above. 

Staminate spikes numerous in terminal panicles. Pistillate spikes many- 
flowered, axillary, subtended by large, leaf-like bracts. 

Pistillate spikes in each axil fasciculate, distinct, rachis of each articu- 
lated EUCHLAENA. i. 

Pistillate spikes in each axil united, forming a compound spike with much 

thickened continuous axis ZEA. 2. 

Staminate spikes solitary, pistillate spikes usually reduced to a single spike- 
let, enclosed by an indurated sheath • • COIX. %, 

B. Staminate and pistillate spikelets in the same spike the staminate above. 

— TRIPSACUM. 4. 

I. EUCHLAENA. 

Euchlaena Schrad. Ind. Sem. Hort. Goett. 1832 Benth. and Hook. Gen. 
PL 3: 1114. Hackel in Eogler & Prantl. Nat. Pllanz. Earn. XL 2: 19. 
Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 20: 11. //. 

DESCRIPTION. 

Teosinte. Spikelets unisexual, monoecious; the staminate two- 
flowered in pairs, one sessile, the other pedicellate, along the numerous 
paniculate racemes; the pistillate i-flowered, sessile and solitary at each 
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joint of an obliquely articulate rachis of a simple spike; the spikes fascicu- 
late in the leaf axils and each more or less enveloped in a foliaceous bract. 
Glumes of the staminate spikelets 4, acute, the. first two membrana- 
ceous, empty; flowering glumes smaller and like their paleas, hyaline, 
stamens 3. Glumes of the pistillate spikelets 4, the outer one broad 
and boat-shaped, smooth, soon becoming very hard, surrounding the 
inner glumes and narrow rachis, second glume coriaceous, third glume 
hyaline with a palea but no flower; fourth or flowering glume and its 
palea hyaline. Styles very long, filiform, shortly bifid at the apex. 

Tall annuals with long and broad leaves, closely resembling In- 
dian corn in habit. Species i with several varieties in Mexico and Cen- 
tral America. Frequently cultivated in the southern states, and occa- 
sionally in Iowa for soiling purposes. 

2 ZEA. 

Zea, L. Sp. PI. 971. 1753. Endlicher. Gen. PI. 80. Hackel in 
Engler and Prantl. Nat. Pflaoz Fam II. 2: 19. Benth. & Hook Gen. PI. 8: 
11 14. Scribner, Ball. U. S Dept. Agrl. Div. Agros. 20:12. /. 2. 

DESCRIPTION. 

Maize. Spikelets unisexual, monoecious; the staminate two- 
flowered, in pairs, one sessile, the other pedicellate, arranged in terminal 
branches of a terminal panicle; the pistillate one-flowered, sessile, 
crowded in several rows, along the much thickened continuous axis 
arising from the lower leaf-axil and closely enveloped by numerous 
large foliaceous bracts. Glumes 4, awnless; those of the staminate 
spikelet acute; those of the pistillate very broad and obtuse or emarginate. 
Grain hard, only partially enclosed by the fruiting glumes. A well- 
known tall and striking annual grass with erect stems and broad 
leaves. The terminal staminate inflorescence forms the "spindle" and 
the long projecting styles of the pistillate flowers constitute the "silk.** 
The cob is formed by the union of the axes of several female spikes into 
a much thickened body. 

Dr. E. L. Sturtevant,* who more than any one else has studied 
maize in our country, regards the genus as monotypic and only recog- 
nizes the Zea mays. 

Species i or 2, of American origin, presenting many varieties in 
cultivation known as corn, Indian corn or maize. 

See Ball. 1. la. Geol. Snrvej, p. '^48. 
>BiilL U. S. Dept. Aprl. of fixp. Sta. 57: 7. 
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Ite. a. Tellowdsnt; b. veUnw flluC: c. 
(Pbotognpb brCbarlotMH. Klug.) 



The Zea cantna of Watson' according to Stuitevant, is most closely 
allied to the pop-corn. Doctor Sturtevant has arranged cultivated corn 
into the following groups; 

The pod-corn, Zea lunkala. Stur. Torr. Club. 1894: jis. 

The pop-corn, Zea rvtria- Stur. Bull. Torr, BoL Club. 1894: 334, 

The fiint-cdtn, Zea indurata. Slur. Bull. Torr. Bot. Club. 1894: 317. 

The dent com, Zea Indintala. Slur. Bull. Torr. Bot. Club. 1894: jig. 
> Proa. Am. Auml. AtM A Sd. Sfl: IBS. Contr. Am. BoC. 18: 198. 
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Soft corn, Zea amylacea. Stur. Bull. Torr. Bot Club. 1S94: 331. 
Sweet com, Zea laceharata. Stur. BulL Torr. Bof. Club. 1894; 333. 
Zfa amyUaiacchaTata, Stur. Rep. Geneva, N. Y. Agrl. Exp. 1886: (6. 

The so-called species and groups of Doctor Sturcevam are hardly 
to be regarded as varieties. Some of the forms under conditions of cul- 
ture and climate, revert to their original type. They arc certainly not 




Ni trmina. grown 



U. 8. Dept. AgrL) 



to be regarded as varieties. A plant cultivated for so long a time by 
the Indians and civilized man has naturally given rise to diverse forms. 
We regard them as nothing more tlian races of the very polymorphic 
species Zea mays. 
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DESCRIPTION. 

Culms variable in height, 6-10 feet (18-30 dm.)^ several from the 
same root; ascending branched, staminate racemes short or elongated 
and drooping; spikelets 2-4 but usually 3 at each node. One or more 
with short pedicels; empty glume 3-5 nerved, keeled (bicarnate), 
pistillate spikes, sessile in the axis and terminal; ears small, 4-12 
rowed, separating more or less readily at the joints; kernels 
small, 3-4 lines long, white, hard, smooth, ovate, acute, constricted 
at the base. Sent to Doctor Watson by Professor Duges from 
Moro Leon about four Mexican leagues from Lake Cuitzo. The 
natives consider this mats de coyte to be the source of the cultivated 
varieties of maize, I will append an interesting account of this given 
by Doctor Watson. 

'Trof. W. H. Brewer, in a communication to Doctor Sturtevant, to be found in 
the paper of the latter upon "Indian Corn*' in the Report of the New York State 
Agricultural Society for 1878 gives a statement which Roezl, the well known 
German collector, made to him in 1869 to this eflPect: that *'he found in the State 
of Guerero a Zea which he thinks specifically distinct, and he thinks undescribed; 
the ears very stnall, in two rows truly distichous; the ear (but not each grain 
separately) covered with a husk, the grain precisely like some varieties of maize, 
only tmaller and harder.'' 

"Specimens of Zea which are in all probability the same that Roezl 
referred to, were received by me in 1888 from Prof. A. Duges of Guan- 
ajuato under the designation of mats de coyte. It was reported to him 
as growing wild in Moro Leon, to the south of the State of Guanajuato, 
and as not at all resembling ordinary varieties of maize. The specimens 
sent were two very slender stalks about four feet high, with a very 
small terminal staminate inflorescence but no trace of fertile spikes. 
These were probably ver>' depauperate stalks, that had been selected for 
easy carriage. Accompanying them was a united cluster of about half 
a dozen small ears enveloped in their husks, each about two inches long 
and bearing a few rows of small white pointed kernels. 

"Some of the peculiarities of this remarkable corn were noted at the 
time, but nothing more was done until last year, when an attempt was 
made to grow it at the Botanic Garden, Cambridge, with quite unex- 
pected results. The corn was planted early under glass, and as soon 
as danger from frosts was over the plants were transferred to a warm, 
sunny location, where they soon began to grow vigorously and to send 
out tiumerous offshoots from the base. These "suckers" grew as rap- 
idly as the main stock, so that the plants, which had fortunately been 
placed some feet apart, had the appearance of "hills" one of the two 
having nine and the other twelve stalks ascending from a common base. 
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The tallest were over ten feet high, with a diameter of nearly two 
inches, and they would have become yet taller had the season permitted. 
Their foliage and pubescence were in every way as in ordinary field corn, 
the staminate tassels with conspicuously longer and more drooping 
racemes, the habit of growth wholly unusual. In our ordinary form 
the erect culm is always apparently single, bearing solitary axillary 
ears which terminate a usually short leafy-bracted peduncle. This 
peduncle is in fact a lateral branch, bearing a terminal pistillate 
spike corresponding to the staminate panicle on the main stem. In this 
Mexican corn, on the other hand, the better developed stalks were evi- 
dently branched from several of the axils, the branches often becoming 
three or four feet in length, very leafy, and having at least a rudimen- 
tary ear in the axil of every leaf. Several, sometimes half a dozen, per- 
fect ears were formed upon each branch. The terminal ear was always 
androgynous, staminate at the summit. On the shorter stems the 
branches were reduced to a more or less crowded axillary cluster of ears 
similar to the one received from Professor Duges. The last year's sea- 
son was a long one, and there was no heavy frost in Cambridge until 
near the end of October. The corn, however, was at that time still 
very green, and the stalks were finally cut and stored under shelter in 
the hope that the ears would ripen in the stack; but upon very few did 
any of the kernels mature. 

"The natural supposition was that we had here at least the original 
wild state of our cutivated maize. A careful comparison of the two, as 
thorough as the material at hand of the cultivated forms would permit, 
has led me first to doubt the probability of this, and now to consider the 
form in question a distinct species. The differences upon which this con- 
clusion is based are in the habit of growth, the arrangement of the stam- 
inate spikelets, and the nervation of their glumes, the form of the glumes 
of the pistillate flowers, and the ready disarticulation of the ripened ear. 

*It appears from descriptions, figures, and such specimens as I have 
seen of cultivated maize, that the staminate spikelets are in pairs at the 
joints of the rachis, and their empty glumes 7-9 nerved. In the Mexi- 
can plant there are usually three and sometimes four together, one of 
them short-pedicelled, the others more nearly sessile. The empty glumes 
are 3-5 nerved and bicarinate, the flowering ones more narrow than in 
Zea Mays. The pistillate spikelets are in pairs at the joints of the 
rachis, the internodes of which are more or less strongly margined and 
cupulate, and finally become hard and shining. The glumes are very 
broad, strongly concave and enfold each other much more than in the 
flowers, of Zea Mays that I have examined, and more than they are rep- 
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resented in the figures of Necs and Doell. The lower glume becomes 
very hard and rigid, excepting its margins and firmly embraces the lower 
part of the kernel. 




"The ears upon the plants raised in the Botanic Gardens were very 
variable, from scarcely two inches to four inches in length and three- 
fourths of an inch broad, tapering; slightly to an acutish apex, and with 
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the kernels in four, eight, ten and sometimes twelve, but most frequently 
in ten rows. A comparison of these shows clearly the structure of the 
car. When there are only four rows, the ear is flattened and distichous, 
and the opposite pairs of rows are evidently the result of the pairs of 
spikelets regularly alternating upon the opposite sides of an extremely 
^rt - jointed and 
flexuous rachis. In 
the eight-rowed ear 
the rachis is four- 
sided instead of two- 
sided, and in the ten- 
rowed it becomes 
five-sided. This lat- 
ter case corresponds 
to the arrangement 
in the terminal ra- 
ceme of the stami- 
nate inflorescence, 
where the spikelets 
are usually in five 
ranks. In the eight- 
rowed ear each joint 
bears two opposite 
pairs of spikelets, alternating with those of the joints immediately above 
and below, and in the twelve-rowed there arc three pairs to each joint. 




Flo. 9. TeUow FUnt Oorn. (OlurtoUe. M. King. > 
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alternating in the same way. The kernels arc somewhat imbricated in 
the rows, and usually alternating, owing to one of the spikelets In each 
pair being slightly pedicellate. They are small, ovate, somewhat flat- 




tened dorsally, and pointed, the lower part constricted by the closely 
embracing glume. In structure they are hard and corneous, with a 
central starchy layer extending from the base nearly to the apex. The 
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ripened ear breaks readily at the joint, so that the eight-rowed car, for 
example, may be separated into several joints, each bearing two oppo- 
site pairs of kernels." 

This maize has also been cultivated by Professor Bailey, who car- 
ried on some very interesting experiments with hybrids. 

Prof. F. Lamson-Scribner has likewise cultivated the corn and had 
it under observation at Washington, D. C, and Knoxville, Tenn. 

The writer has also had this corn under observation here at Ames. 
By giving the plant an early start in the greenhouse a few mature ker- 
nels were developed late in the season. It had all the characters first 
described above by Doctor Watson, and showed no tendency to hybrid- 
ize with the varieties of maize occurring alongside of it. The writer 
has also had under observation the so-called pop- corn of Mexico. The 
seed was kindly furnished me by Mr. Chas. N. Page, of the Iowa Seed 







/ £ 

Fio. 12. Mexican pop-corn. Iowa Seed Co. (Charlotte M. King. ) 

Company. In their growth the plants resembled our ordinary pop-corn. 
They were, however, taller with larger spaces between the internodes ; in 
addition they "suckered" somewhat. It appears to me that these Mexi- 
can pop-corns are distinct from the Zea canina. 

Doctor Harshberger, who is certainly a most careful observer, and 
who carried on some interesting experiments on hybrids, considers our 
maize a hybrid between Euchlaena and Zea can'tna, 

3. COIX. 

Coix. L. Gen. PI. No. 704. 1737 (Ed 1.); No. 1043. 1764 (Ed. 6); 
Scribner. Boll. U. S. Dept. Agrl. Div. Agros. 20:14/^. 

DESCRIPTION. 

Job's Tears. Spikelets unisexual, monoecious, spicate. Stam- 
inate spikelets in twos or threes at the joints of the rachis, one-half flow- 
ered. Empty glumes slightly unequal, rigid or herbaceous, inclosing 
the hyaline flowering glumes and palea. Stamens 3, pistil none. Pis- 
tillate spikelets, i or 2 at the base of the inflorescence, inclosed or sur- 
rounded hy a nearly glabrous capsule-like covering, from the apex of 
which the staminate inflorescence projects; glumes thin-membranaceous 
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or sub-hyaline. Styles very long. Stigmas distinct, with short, papillosc- 
villous hairs. Grain glabrous or oblong, closely embraced within the 
hardened covering inclosing the pistillate spikelcts. Tall, leafy and much 




branched grasses, usually with many pedunculate spikes from the upper 
leaf -sheaths. 

Species 3 or 4; three confined to the East Indies, the fourth is 
widely distributed throughout the tropics of both hemispheres: the Coix 
lachryma jobi cultivated in Iowa, 

*. TRIPSACUM. 
rrif>tacumh.&ys\.^: 1261. 17S9(Bd. 10); Scribner, Bull. U. S. Dept Agfrl. 
Ulv. Agr09. 20:13 f 3. Endlichtr. Gen. PI. 106. Beutbam & Hooker. Gen. 
PI. 3: 1113. 
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DESCRIPTION. 



Gama Grass. Spikelcts monoecious, in jointed unilateral spikes, 
Staminate above, and fertile below. Staminate spilcelets in pairs, 
sessile at each triangular joint oi the narrow rachis, both alike, two- 
flowered, longer than the 
joints; gliunes 4, coriaceous, 
the lower (outer) one-nerved, 
the second boat-shaped, the 
upper with the palcts very 
thin and membranaceous, awn - 
less; anthers opening by two 
pores at the apex. Pistillate 
spikelcts two-flowered { the 
lower flower neutral) single 
and deeply imbedded in each ' 
oblong joint of the cartilagi- 
nous thickened ra:his, occupy- 
ing a boat-shaped recess whicl: 
is closed by the polished and 
cartilaginous, ovate outer 
glume, the inner glume much 
thinner and pointed, the up- 
per with the palets very thin 
and scarious, pointless. Styles 
united; stigmas very long 
(purple), hispid. Grain ovoid, 
free. Culms stout and tall, 
solid, from very thick, creep- 
ing rootstalks. Leaves broad 
and flat. Spike axillary and 
teiminal, separating spontane- 
ously into joints at maturity. 
(Name from the Greek word , 
for lo rub, perhaps in allusion ' 
to the polished fertile spike.) «^«ened 




Fio 11. Tripmcum Oaetytoidet L, Qamft graw. 

Two JolDta Ot Ihe pUClllBte portion ot the spike ; 
> pUClllBieaplkelei; e. oatar Blame of Ihe wme; 
flowering ilnioa uid pale* rbowlag the long 
atuoinate splkelet . 



DISTRIBUTION. 

lotoa. Appanoose County, Decatur County (Fitzpatrick) ; Mus- 
catine (Rcppert) ; Decatur County, Van Wert (Hitchcock). 
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North America. New York, Pennsylvania, Connecticut, Mary- 
land (Haim); Glen Lcho, D. C. (Kearney); to lUinds, lawa. 
Missouri (Eggert) ; St. Louis (Panimel); Florida (Jacksonville, Cur- 
tiss; Duval County, Curtiss) ; Arkansas, Texas and Mexico. 
General. Trinidad and Brazil. 

TRIBE U. ANDROfOGONE.<E. 
Spikelets in spike-like racemes, two at each joint of the articulate 
rachis, one sessile and hermaphrodite, one pedicellate, the latter hermaph- 
rodite, staminate, neuter, or reduced to the pedicel alone; glumes 
usually four, the first and 
second empty, larger and 
much firmer in texture than 
the others, the third usually 
empty, with a staminatc 
flower in the axil, very 
rarely awned, the fourth or 
flowering glume hyaline, 
usually aw red, awn usually 
twisted or geniculate. 

This trrbe contains up- 
wards of 400 species di- 
vided among 29 genera, of 
which Andrc^wgon con- 
tains igo species. This is 
one of the largest and most 
important because they 
make excellent forage 
plants. Several of these 
fm. 15. BpikxiBinit Anarapofonfurcatvt. plants are used in medicine. 
Sugar cane (Saccharum) belongs to this tribe. Well known representa- 
tives of this tribe are blue stem {AndropoEon provincialis, A. nutans). 
Sorghum, of which there are many varieties, is a well known plant cul- 
tivated in Iowa, 

KEY TO THE CENERA OF THE ANDKOPOGOHEAB. 




II somewhat fan-shaped panicle*. 

—Ml SCAN THUS.' 
Axil of racemes articulate; racemes in an elongated, dense panicle. 

Spikeleis awned ERlANrHUS. a. 

Spikeleis awnles) SACCHARUM. j, 

Spiltelets not all alike, the sessile perfect; the pedicellate siiminate, empty or ra- 
duced ANDROPOGON. 4. 



■m. 
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1. MISCANTHUS. 
MiicanlAui. Anders. Ofvers- Vtt. Akad. Forh. Stock. 12: 165. "85s- Ben- 
tham & Hooker. Gen. PI. 3: 1115 Hacke] in Eogler k Prantl . Nat PlltDi, 
Fam. II. 2:13. Eulatia Trin. in part, Munro. Beniham Fl. Hongk. 420 Kunlh. 
Eulalia Kunth. End. Gen. PI. 107. Kunib. Gram. 160. pi. 93. Agros- 479- 




DESCRIPTION. 

Eulalia. Spikelets all alike, one-flowered, hermaphrodite, in 
pairs along the continuous branches of a terminal, spreading panicle, 
the rachilla articulated below the empty glumes. Glumes 4, the first 
two membranaceous, nearly equal, empty; the third less firm in texture, 
empty; the fourth or flowering glume hyaline, more or less bifid at the 
apex and usually awned between the teeth. Palea hyaline, stamens 3. 
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Rather tall, usually showy grasses with the numerous slender racemes 
of the terminal panicle more or less spreading. 

Species 8. South Africa, eastern Asia and Japan. One species, 
Miscanlhus Japonic us occasionally cultivated under the name of 
Eulalia Japonica. 

2. ERIANTHUS. 
Erianthui. Micbx. Flor. Bar. Am. 1: 54. 1803. Hackel In Bngler & 
PraDtl Nat. PHaDS. Fam. II. 2:34. /. 14. Eudlictier. Gen. PI. 107. Ben- 
Ibam & Hooker. G«d. PI. 3: 11^6. Scriboer. Bull. U. S. Dept Agil. DIt. 
AzroB. 20: 19 f. 8. 



DESCRIPTION. 




Flo. IT. ErlantAui oompaetut. Hub. Deiuelr- 
flowered PlnmeOrtbui. -a, Asplkelet:)i.flntRlDine;e. 
•«ooiid irlamH: it. third >lame: r. tonrth or flowerlni 
glniD*; /, lodlanlM. (OTr. AgnH. U. B Depl. AirL) 

sessile along the main axis, forming i 
woolly panicle. 



Plume Ghass. Spike- 
lets in pairs, one sessile, the 
other pedicellate, along the 
articulate and readily dis- 
jointed panicle-branches, 
both alike, hermaphrodite. 
Glumes 4, the outer ones 
subequai, firm-membrana- 
ceous, the first flattened on 
the back and more or less 
bicarinate and two-toothed 
at the narrowed apex; the 
second somewhat rounded 
on the back, sharply acu- 
minate-pointed, and more or 
less keeled above; the third 
empty and usually hyaline, 
awnless; the fourth awned 
and enclosing a hermaphro- 
dite flovrer. Palea usually 
much shorter than itsglume, 
nerveless; lodicules cunc- 
ate, dliate, or naked. Tall, 
reed -like, perennials, with 
the spikelets in many- 
jointed racemes, which are 
ample terminal and usually 
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Species about i8, chiefly in the winner regions of both hemis- 
pberes. Southern North America, Central America, Australia, Africa, 
Asia, China and Japan, Europe anij Brazil. 
3. SACCHARUH. 

SaeeAamm. L. Sp. PL 1: 7^. 1762. (ed. 2.). Bsotfaain & Houkar. G«n. 
PI. 8: U2S. Eodlictaer God. PI. 107. Hackel In Eaglet & Prantl. Nat. 
PHftDi. Pam. 11. 2: 23. f. 13. Scribnst. Boll. U. S. Dept. AgrL DIv. Agros. 
20: 18. /. 7. 

DESCRIPTION. 

Sugar Canb. Spikelets all alike, perfect, awnless, in numerous, 
jointed racemes, forming a much branched terminal panicle. The 




branoh ot the 



somewhat hardened first and scrnnd glumes empty, equal, awnless, empty 
and hyaline ; the fourth or flowering glume awnless, or simply mucron- 
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ate-pointed, hyaline. Tall, erect, perennials, with usually simple culms, 
long leaves, ami ample terminal panicles ; the small spikelets surrounded 
by long silky hairs. Allied to Erianthus. 

Species 12, chiefly in the tropics of the Old World; one species culti- 
vated. 

Saccharum officinarum is cultivated in tropical countries, and in 
the southern states along tjie gulf coast. Occasionally cultivated in 
greenhouses in Iowa. 

4. ANDROPOGON. 

Andropogon, U Sp. PI. 1045. 1753. Endlicher Gen. PI. 108. 
Bentham & Hooker. Gen. PI. 8: li33, 1135. Hackel in Bngler & Prantl. 
Nat. Pflanz. Fam. 11. 2: 26. Scribner. Bull. U. S. Dept. Agrl. Div. Aggros. 
20: 24. /. 13, 

DESCRIPTION. 

Beard Grass. Spikelets in pairs upon each joint of the slender 

rachis, spiked or racemed, one of them pedicelled and sterile (stamin- 
ate, pistillate or neutral) often a mere vestige, the other sessile, one- 
flowered and fertile; lower glume the larger, coriaceous and nerved, 
blunt, the second carinate and acute, the two upper hyaline, the flower- 
ing glume awned from the tip. Stamens 1-3. Grain free. Coarse, 
mostly rigid perennials, mostly in sterile or sandy soil; with lateral or 
terminal spikes commonly clustered or digitate; the rachis hairy or 
plumose-bearded, and often the sterile or staminate flowers also, (whence 
the name composed of two Greek words for man and beard.) 

There are about 200 species, chiefly in warmer parts of North 
America, Asia and temperate Europe. 

North America has 37 species, chiefly in the western states; south- 
ern states about 25; western Texas 14; Canada 4; eastern states 8; 
Rocky Mountains 6. 

Europe has 9 species. 

KEY TO THE SPBOIES OF ANDROPOGON. 

Inflorescence of spike-like racemes. 

Racemes single A. scoparius . ' 

Racemes in pairs or more. 

Hairs on pedicels and rachis joints copious, eqnallingthem in leng^th, 

awn straight, 4-10 mm. long or wanting A, HaUii* 

Hairs on rachis joints and pedicels sparse and shorter. 
Spikelets 6*8 mm. long,- outer scales mostly smooth . 

— ^. provincialis ,* 
Spikelets 8-10 mm. , outer scales very rough-scabrous. 

— A. Tennesseensis^ 
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InSoresceDce paniculate. 

Pediceileil spikalet wanting (in oDe specich) (Chtyiopogon). . .A.nutam .* 
Pedicelled spik«let preseQC (Sorghum). 

Perennial from stout rootstocks A. Halepensii.* 

AddubI, cultivated A. Sorg/lutM.^ 

1. ANDROPOGON SCOFARIUS. 
Androfioxoa scoparius. Micbz. Fl. Bor. Am. 1: 87 1603. W&taon 
and Coulter. Gray. Man. Bot.637, 1890. i6th ed) Scribner. Grasses of Tenn. 
Bull Uuiv. Tenn. Agrl. Exp. Sta. 7i 21. / 6. 1894. Bull. U. S. Dept. 
Agrl. Div. Agros. 7: 19 /. 23 1900. (3 ed.) Beal. Grasses of N. A. 9: 46. 
1896. Nash in Britlon and Brown, 111. Fl. 1: tOl. /. 216. 1896. 
DESCRIPTION. 

Little Blue Stem. A rather slender perennial, one to three feet 
high, more or less paniculate-branched above, the single racemes terminal 
on the culms or branches. Culms somewhat compressei! below. Leaf 
sheaths carinate, smooth, scabrous or often pilose; ligule about a line 
long, truncate, leaf blade 
blade 2 to lo inches (4- 
20cm.) long, I to 3 inches 
(2-6 mm.) wide, very 
acute, the mid-vein promi- 
nent below. Spathe i to 2 
inches {2-5cm,) long, nar- 
row and acute, or with 
a short rudimentary blade, 
apex of the peduncle 
smooth or sparingly pilose. 
Racemes partially enclosed 
within the spathe, or more 
often exserted, erect in 
flowering, 6 to 12 jointed, 
the rachis straight or 
usually flexuose; joints 
rather slender, some- 
what thickened above, 
rounded and scabrous on 
the back, flattened on the 
anterior face, pilose on the 
edges from near the mid- 
dle, the hairs increasing 
in length towards the apex, 
about one-half the length 
of the sessile spikelet. Ped- 
icellate spikelet reduced to a i^pTa^D-^i'iifL wiVAir^.f 
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short-awned, narrow glume, which usually encloses a smaller one, 
rarely a staminate flower. Pedicel a little shorter than the sessile 
spikelet, flattened and broader above, spreading when dry; pilose 
along the edges, the hairs increasing in length above. Sessile spikelet 
narrow, lanceolate, appressed to the rachis, 3 to 5 lines (6-10 mm.) long; 
first glume rigid, herbaceo-chartaceous, sharply two-keeled with narrow 
strongly inflexed margins, keels scabrous ; second glume about the length 
of the first, lanceolate, acuminate, or short-awned, one-nerved, scabrous 
on the keel and more or less ciliate on the margins; third glume deep 
purple or violet, the infolded margins ciliate on the edge; fourth a little 
shorter than the third, narrowly oblong, ciliate along the margins, more 
or less deeply bifid at the apex and awned between the acute divisions; 
awn 4 to 9 lines (8-18 mm.) long, with closely twisted basal portion 
(the column) barely exceeding the outer glumes. The grass is com- 
mon throughout the state, especially on gravelly hills and upland prairies. 
Abundant on the loess bluffs along the Missouri river. A valuable 
forage plant. 

DISTRIBUTION. 

Iowa, Plymouth County (Brown) ; Cedar Rapids (Pammel) ; 
Lansing 3 161 (Miss King) ; Sioux City 107 (Miss Wakefield) ; Kos- 
suth County 1022, Sioux City, Eagle Grove, Carroll, Des Moines 
705, Cedar Rapids, Dakota City, Turin, De Witt 1461, Carnarvon 
294, South Dakota opposite Hawarden, Iowa, Columbus Junction 
1518 (Pammel); Ledyard 759 (Pammel and Cratty) ; Mt. Pleasant 
864 (Mills) ; Ames, Greenfield, Stewart, Ames (Bessey, Beardslee and 
Hitchcock) ; Winterset 266, Des Moines (Carver) ; Ames 911 (Ball) ; 
Mt. Ayr 641 (Beard); Creston 1012 (Bettenga) ; Carroll 1019 
(Simon); Wilton (Hitchcock); Belknap 823 (Rankin); Muscatine 
(Reppert) ; Lyon County 48 (Shimek) ; Bartlett 780 (Baldwin); 
Charles City 834 (Anderson) ; Fayette 1086 (Fink) ; Ft. Dodge 
2221 (Pammel and Sokol) ; Myron (Miss King) ; Lyon County 
(Shimek) ; Iowa City (Preston) ; Ames (Hitchcock) ; Iowa City (Miss 
Linder) ; Plymouth and Woodbury Counties (O. F. Brown) ; Cam- 
forth (Pammel); Mason City (Pammel); Steamboat Rock, Pine 
Creek (Miss King) ; Slater (Fawcett) ; State Center (Pammel) ; Mil- 
ford (Shimek) ; Steamboat Rock (Shimek). 

North America, New England south to Florida, Georgia, Alabama 
and Tennessee; northwest to Illinois, Wisconsin, Minnesota, Iowa; south 
to Missouri and Texas (College Sta., Pammel), Colorado (Ft. Col- 
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I Canada from Ontario 



lins, La Poudre River, Pammel and Johnson), 
to Saskatchewan. 

2. ANDROPOGON HALLII. 
AndropogOH HalUi. HAck. Sitz. Akad. Wiss. Wiea 89; 127. 1884. nTat* 
soQ and Coulter. Gray. Man. Bot. 633. 1890. (6th ed ) Beal. Grasses of N. 
A. 2: 54. 1896. Nasb in Britton and Brown, 111. PI. 1: 101. /. tlS. 1886. 
Scribner. Bull U. S. Dept. Agrl. Div. A^ros. 17: 26. / 319. 1899. 



DESCRIPTION. 



Turkey Foot Grass, 
Colorado Sand Grass, 
Hall's Beard Grass. A 
stout, glabrous perennial, 
2 to 7 feet (4-10 dm.) 
or more high, with rather 
long, the lower 4 to S 
inches (10-20 cm.), flat 
leaves and stout racemes, 
which are in pairs, or 
in threes, and 2 to 3 
inches (5-8 cm, ) long. 
Sessile spikelet about 4 , 
lines (8 mm.) long, with 
the fiist glume ciliate along 
the keel and pilose-hairy 
towards the apex. Awn 
shorter than the spikelet, or 
wanting. Dry, sandy soil. 

North Dakota, Montana 
southward to Kansas, 
Texas and New Mexico. 
In western Nebraska and 
westward it is a valuable 
grass for stock. July to 
September. This species is 
not native but has been in- 
troduced near Muscatine. 




Iowa. 
North America. 
Mexka 



DISTRIBUTION. 

Muscatine, 1417 (Barnes and Miller). 



Iowa, Kansas, Nebraska, Montana and New 
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3. ANDROPOGON PROVINCIALIS. 
Audropogon provincialii Lam. Encycl. 1: 376. 1783 ScribD«T. Grasess 
o£ Teno. Bui]. Univ. Tcnn. Agri Exp. Sia. 7: 22. /. 7. 1891. Ball U S. 
Dept. Agrl. Div. AgroB. 7:2fi. f. 14. 1900. (3ded.) Beal. Grasses of N. A. S: 



Andropogon furcalus Mahl. Watson 
637. pi. 24. 1890. l6th ed.) Nash in Britton 
219. 1896 Sub.var. fureatui Hack. D. C. ! 



3d Coulter. Gr&y Man. Bot. 
ind Brown, 111. Fl. 1: 102. f. 
jn. Phan. fi: 442. 1889. 



DESCRIPTION. 

Blue Stem. A stout perennial, a to 5 feet {5-12 dm.) high 
with rather thick racemes, two to five together, terminal on the 
culm and its branches. Cuinis smooth, terete, often pruinose below the 
nodes, branched above; branches single (rarely two or four together) 
simple. Sheaths smooth or 
sometimes pilose, those of 
the sterile shoots usually 
compressed -keeled ; li^le 
very short (J to i 
line) truncate; leaf-blade 8 
inches to 2 feet (2-5 dm.) 
long, 2 to 5 lines (4- 
lomm.) wide, tapering into 
long, setaceous points, mar- 
gins scabrous, and often 
fimbriate near the base. 
Spathes usually about four ' 
inches long, smooth, acu- 
minate pointed. Racemes 
at length long-cxserted, two 
to eight together, closely 
approximate along the 
shortened common rachis, 
appearing digitate, more or 
less spreading, densely flow- 
ered ; joints about one-half 
the length of the sessile 
spikelet, usually with a den- 
tate appendage at the im- 
perfectly cup-shaped apex, 

FiO. 2S. AndropogaK provlnHall' Imto . Big Bio l 11 j j -i 

Stem -a. A i-esglle Biid pedloi-llBte apiholet; b. flr-t somewhat tiattcned and Cll- 

leot niBiwdiieBpiktiei; e BecoDd gJnniBof (he iate along the edges, the 
longer upper hairs one-half 




lowering glue 
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as long as the pedicel. Pedicellate spikclct lanceolate, staminate, with four 
glumes; first glume lanceolate, acuminate or mucronate pointed, ser- 
rulate-scabrous along the scarcely infolded margins, smooth on the back 
or punctate scabrous above, 7-1 1 nerved ; callus naked or shortly pilose; 
second glume a little shorter than the first, lanceolate, acute, 3 to 5 
nerved, the hyaline margins ciliate; third glume equalling the second, 
the fourth somewhat shorter, both i to 3-nerved, lanceolate and acute. 
Palca small. Sessile spikelet si to 5i lines (7- 11 mm.) long, narrow- 
lanceolate, acute; first glume coriaceous, very acute or sometimes long 
acuminate-pointed, apex minutely bimucronate, margins strongly in- 
flexed, keels aculeolate scabrous, the back punctate scabrous or smooth 
below, callus barbate, the hairs about one-fourth as long as the glumes; 
second glume equalling the first, lanceolate, boat-shaped, acuminate or 
mucronate, one-nerved, keel scabrous, the narrow infolded and hyaline 
margins ciliate; third glume a little shorter than the second, lanceolate, 
imperfectly 3-nerved, the infolded margins ciliate; fourth glume some- 
what shorter, lanceolate, more or less deeply bifid at apex, the divisions 
acute, ciliate on the margins, 3-nerved near the base, awned ; awn six to 
eight inches long, with the column slightly exserted from the glumes. 
Palea one-half to two-thirds as long as its glume, fimbriate at apex. 
Anthers yellow, one and one-half lines long. Stigmas purple. 

Common throughout the state. A common prairie grass, also 
abundant in the alluvial bottoms of the Missouri river. August to Oc- 
tober. A valuable forage plant originally extensively used for hay. 

DISTRIBUTION. 

Iowa, Slater (Fawcett) ; Steamboat Rock (Miss King) ; Ledges, 
Boone County (Buchanan) ; Plymouth County (Brown) ; Charles 
City (Pammel) ; Lansing 3158 and 301 1, Steamboat Rock 3013, 
Postville 3353, Myron 31 10 (Miss King); Lawler (R. H. Rolfs); 
Pilot Mound 3057 and 3060 (MacCorkindale and Miss King) ; Chari- 
ton 768 (Mallory); Humboldt 645 (Wells); Mt. Pleasant 680 
(Dr. Witte) ; Mt. Ayr 636 (Beard) ; Sioux City (Miss Wakefield) ; 
Fayette (Fink) ; Marshalltown (Stewart) ; Ames (E. R. Wilson, Fair- 
field, Hitchcock, Bessey, Beardslee, Crozier, Ball 118, Pammel 104); 
Turin, Slater, South Dakota opposite Hawarden, Sioux City, Carroll, 
Hawarden, De Witt 1459, Carnarvon 232, Muscatine (Pammel); 
Emmet County 812 (Pammel and Cratty) ; Ledyard" 757 (Pammel 
and Cratty) ; Armstrong 1077 (Cratty) ; Winterset (Carver) ; Tabor 
777 (Baldwin and Pammel) ; Boone County 842 (Steele) ; Charles 
City 836 (Anderson); Belknap 824 (Rankin); Dallas 748 and 818 
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(Rhinehart) ; Iowa City (Hitchcock) ; Appanoose County (Fitzpat- 
rick) ; Mt. Pleasant (Mills); Cedar Rapids (Miss Hall); Dixon 
1017 (Spencer); Creston loio (Bettenga) ; Rock Rapids 33, Spirit 
Lake 13, Forest City 22, Hancock County (Shimck) ; Forest City 
709 (Peters); Manchester 1038 (Ball); Carroll 1016 (Simon); 
Myron (iVliss King) ; Muscatine (Reppert) ; Council Bluffs (Miss 
Cavanagh and Dilne) ; Armstrong (Shimek) ; Nora Junction 59 
(Shimek) ; Algona (Watson); State Center (Pammel) ; Milford 
(Shimek); Oskaloosa (White). 

North America. Maine south to Florida; west to Kentucky and 
Tennessee and Alabama; Texas (Collins County, Pammel) ; Wiscon- 
sin, La Crosse (Miss Pammel) ; through Kansas, Iowa, the Dakotas, 
Minnesota and Colorado, Ft. Collins (Pammel and Johnson, Crandall). 

General. Introduced Into southern France. 

4. ANDROPOGON TENNESSEENSIS. 

Andropogon Tennesseensis Scribner. U. S Dept. Agrl. Div. Agros. 
16: 1. 

Andropogon provincials var, Tennesseensis Scrib. U.S. Dept. Agrl. 
Div. Agros. 7: 23. Grasses of Tenn. Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 
23.1894. 

DESCRIPTION. 

Tennessee Blue Stem. Pedicellate spikelet usually hermaphro- 
dite, 8-10 mm. long, the first glume lanceolate, acuminate, rounded on 
the back, 11-13 nerved, apex acute, sub-aristate or minutely bimucronate, 
scabrous all over the back and especially on the nerves and margins. 
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Second glume 7-9 nerved, 
lanceolate, acute or siib-aris- 
tatc, scabrous on the back 
above and ciitate along the 
hyaline, infolded margins 
above. Third glume about 
as long as the outer ones, 
lanceolate, acute, scabrous on 
the back above and fimbri- 
iate-ciliate along the mar- 
gins. Fourth glume shorter 
than the third, apex bifid, 
ciliate on the margins above, 
awned. Awn slender, a lit- 
tle twisted, 2-4 mm. long. 
Palca ^-J as long as its 
glume. Stamens and pistil 
as in the sessile spikelet. 
Sessile spikelet about 8-10 
mm. IcMig, more than twice 
as long as the pedicels. First 
glume rigid and very rough- 
scabrous all over the back, 
ciliate-scabrous along the 
keels above. Second glume 
conqtressed and strongly 
long 




keeled. 



dropogon Ttimeiteeniii. Sorlbner. 
Btem •"•a, b, Awnediuid pedicellate 



Fig, 23. y 
unnfeaee Bti 
>lfaelet8:/. flaw< 

pointed, scabrous on the sides and very rougli on the keels, ciliatL- on 
the narrowly inflcxed margins above. Third glume a little scabrous on 
the back above. Racemes as in A. provincialis. Hairs on pedicels and 
joints yellow. Pedicels and outer glumes verj- rough scabrous. 

DISTRIBUTION. 

louia. Ames 102, 104 (Pammel, Stewart, Hitchcock) ; Green- 
field (Stewart); Dakota City (Pammel); Amana 701 (Schadt) : 
Bartlett 780 (Baldwin, Pammel) ; Iowa City, Preston, Lake Edwards, 
Hancock Cxninty (Shimek) ; Delaware County, Cameron, Arnold's 
Park (Shimek). 

North America. Tennessee to Iowa, Nebraska and Texas. 
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5. ANDROPOGON NUTANS. 

Andropogon nutans L. Lamson-ScribDer. Grasses of Tenn. Bull. 
Univ. Tenn. Agrl. Exp. Sta. 7: 26. /. 12. 1894. 

Andropogon nutans avenaceus(}A\chiL.) Hack. Beal. Grasses of N. Am. 
2:59 1896. Lamson-Scribner. Am. Grasses. Bull. U. S. Dept. Agjl. Div. 
Agros. 7: 21. /. 25, 1900. (3 ed.) 

Chrysopogon avenaceus (Michx.) Benth. Nash in Britton and Brown, 
111. Fl. N. States and Can. 1: 104. /. 224. 1896. 

Chrysopogon avenaceus l&^niti. Jour. Linn. Sec. 19: 73. 1881. 

Chrysopogon nutans Benth. Wat.<on and Coulter in Gray Man. Bot. 
638. 1890 (6ed ) 

Andropogon avenaceus ^Vxchx. Fl. Bor. Am. 1:58. 1803. 

Sorghum avenaceus Chap. Fl. Southern States. 583. 1860. 

Sorghum nutans A. Gray. Man. 617. 1848. 

DESCRIPTION. 

Indian Grass. Culms simple, 3 to 5 feet (7-12 dm.) high, 
terete, smooth, often bearded at the nodes. Sheaths smooth, extend- 
ing into a rigid iigule 1 to 3 lines (2-6 mm.) long; leaf-blade nar- 
rowly lanceolate, 3 to 8 lines wide, 10 inches to 2 feet (2-5 dm.) 
long, narrowed at the base and tapering into a long, slender apex. 
Panicle 6 to 12 lines (i-2i cm.) long, lax, or sometimes rather 
densely flowered, nodding at the apex; primary branches solitary, 
straight ascending, repeatedly branching from the base; ultimate 
branches filiform, and a little pilose below the spikelets, straight, or 
somewhat flexuose. Racemes short, i to 4-jointed, bearing one to four 
spikelets, joints filiform, flexuose, shorter than the spikelets, ciliatc. 
Spikelets 3 to 4 lines (6-8 mm.) long, shining, usually pale reddish 
brown (sometimes very dark brown) lanceolate; first glume coriaceous, 
more or less pilose, broadly lanceolate or narrowly oblong, apex trun- 
cate, flat or slightly convex on the back, 5 to 9-nerved, margins subinvo- 
lute; callus short, obtuse, white-barbate; second glume similar in tex- 
ture, narrower, fewer nerved and a little longer than the first, obtuse 
or with a depressed triangular apex: third glume as long as the first, 
hyaline, nerveless, obtuse, ciliate on the margins; fourth glume a little 
shorter than the third, ovate-lanceolate, three-nerved, ciliate, apex biden- 
tate or bifid, awned between the divisions. Palea small, fringed at the 
broad apex, sometimes wanting. Pedicel ver>' slender, plumose, 
shorter than the sessile spikelet, to which it is appressed. Dry fields, 
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glades and borders of woods, Ontario to South Dakota and Manitoba 
south to Florida, Texas and Ari2X)na. Abundant throughout the state. 
A good forage plant. July to October. Our form is usually referred 
to J. avenaceus, the typical A, nutans having a longer awn and is sup- 
ported on a column distinctly bent at about the middle. Has been found 
in Tennessee and Kentucky. 

DISTRIBUTION. 

Iowa. Steamboat Rock, Pine Creek (Miss King) ; Muscatine, 
1268 (Reppert and Pammel) ; Mt. Pleasant, 859 (Mills); Mason 
City (Pammel); Slater (Fawcett) ; Kossuth County (Pammel and 
Cratty) ; Ames, 105 (Ball, Bessey, Beardslee, Pammel, Crozier, Sir- 
rine, Hitchcock, Kaufman, Hodson) ; Dakota City, Hawardcn, Sioux 
City, Jewell Junction 1293, Turin, Carroll, Cedar Rapids, De Witt, 
1445 Clinton (Carnarvon, Pammel) ; Marshalltown (Stewart) ; Em- 
met County, 926 (Pammel and Cratty) ; Sioux City (Miss Wakefield) ; 
Wintersct (Carver) ; Greenfield (Stewart) ; Armstrong, 1076 
(Cratty); Muscatine (Reppert); Fayette (Fink); Creston (Bet- 
tenga) ; Decatur County (Fitzpatrick) ; Des Moines (Carver) ; John- 
son County 30, Rock Rapids 25, Granite (Shimek) ; Lawler (P. H. 
Rolfs) ; Chariton (Mallory) ; Ft. Dodge, 2238 (Pammel and Sokol) ; 
Mt. Ayr, 635 (Beard); Chariton, 678 (Mallory); Kossuth County, 
925 (Pammel); Beloit (Shimek); Algona (Watson); Ledges, Boone 
County (Buchanan) ; Milford (Shimek). 

North America, In dry fields or borders of woodlands. Ontario 
to New York and south to Florida; northwest to Kentucky, Tennes- 
see, Arkansas (Rolfs), Missouri (Eggert), Illinois, Iowa, Kansas, the 
Dakotas, Wisconsin (La Crosse, Pammel), and Colorado (Ft. Collins, 
1 741, 893, Pammel and Johnson). 

6. ANDROPOGON HALEPENSIS. 

Andropogon Halepensis Brot. Fl. Lusit 1: 89. 1804. 

Andropogon HaUpensis (L ) Brot. Beal. Grasses N. Am. 2: 58. 1896. 
Bull. Bu. Plant. Ind. 11. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 
17: 25./. 321. 1899. 

Andropogon Sorghum HaUpensis Hackel. Scribner. Grasses Tenn. 
Bull. Univ. Tenn. Agr. Exp. Sta. 7: 27. /. 7/. 1894. 

Sorghum Halepense (L.) Pers. Nash in B'*itton and Brown 111. Fl. N. 
States and Can. 1: 104. f. 225. 1896. 

Sorghum HaUpense Pers. Syn. 1: 105. 1805. 

Holcus Haiepensis L. Sp. PI. 1047 1753. 
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DESCRIPTION. 

Johnson Grass. A stout perennial, with smooth, erect, simple 
culms, 3 to 5 feet (7-13 dm.) high, and strong creeping root- 
'stDcks. Leaves elongated, one-fourth to three-fourths inches wide, 
acute; ligulc ciliate, and on the back where the leaf'blade joins the 
sheath there is more or 
less pubescence. Panicle 
open, 6 to 12 inches 
(12-25 cm.) long, the 
whorlcd branches naked 
below, the three to five 
flowered racemes clustered 
towards their extremities. 
Pedicels of the staminate 
(rarely neutral) spikelets 
pilose with stout hairs. 
Sessile spikelet broadly 
lanceolate, acute 2 to 3 
lines (4-6 mm.) long, pale 
green or violet, becoming 
dark or nearly black at 
maturity. Callus small, 
obtuse, shortly and sparse- 
ly barbate. First glume 
coriaceous, sparingly pub- ^ 
cscent on the flattened 3) 
back, 5 to 7-nerved ; sec- 
ond glume similar and 
equalling the first, convex 
below, subcarinate above, 
acute, the hyaline inflcxed 
margins ciliate; third 
glume a little shorter than 
the outer ones, membra- 
nous, faintly two-nerved 
the infolded margins cil 




Fro. is. Andropogon HaltpmtU BtDt. BV>rd«t»]l 
deacriptloD. ue flg, 20. (DIt, of Agram. V. 8. Dept. 

Acrl. ) 

fourth glui 



broadly oval, obtuse, 
riy one-hall shorter than the second, two-lobed or bidentate at 
the apw, oiliate, awned. Awn 5 to 8 lines (10-16 mm.) long. Palea 
a little shorter than its glumes, nerveless, ciliate. Introduced and cul- 
tivated in many of the southern states for hay. In many places it has 
become a dangerous ueed, difficult to exterminate. 
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C. R. Ball has given an excellent account of the methods of exter- 
its description and its Introduction in the southern states. It 
■ly prevails in fowa as the plant cannot stand the severe winter cli- 
e of this state. 



' DISTRIBUTION. 

Jfiu'ii. Wild Cat Den. (Reppert); Ames (Pammcl, Stewart, Sir- 
rine) . 

North America. In fields and waste places from southern Penn- 
sylvania west to Missouri and Texas; all over the southern states. 

General. Southern Europe, western Asia and Africa. 




ANUROPOGON SORGHUM. 



Andropogon Sorghm 
Andropogon Sorghm. 



Andropogon Sorghut 



Durra. Mackel 



. Phan. 6: SOS. 
The True Gra'ises, S9. 



Andropogon vulgare. Pers. Chapman Pt. Soutbem !j 
Holcus Sorghmn L. Sp. PI. 2: 347. 1753. 
Sorghum vulgare Pet%. Syn. 101.^/. 1. 1805 
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DESCRIPTION. 

SoRCHUM. Fruii and spikeiets usually larger and rounder than 
in A. Haiepensts, and rachis not articulate; the var. Durra-, with more 
condensed panicles and deltoid spikeiets. Culms 5 to 12 feet (12-30 
dm.) high, with smooth, broad leaf, erect, rather compact, panicle, 4 to 
8 lines (10-20 cm.) long, 3 to 5 lines {6-10 cm.) wide. Spikeiets 
round, ovoid; lodiculcs red, liair>' at the apex. Panicle usually dense, 
ovoid, y\ inches ( 15 cm.) long. A very variable species. 

The other common names of this grass are Guinea com, millet, 
Indian millet, Imphee, Chinese sugar cane, Egyptian rice corn. In the 
south it is commonly known as chicken com. 



TRIBE III. OSTERDAMI^. 



Spikeiets wlitary or in groups of 2 to 8, each group falling as a 
lie from the continuous rachis. usually i-flowered, hermaphrodite, 
or staminate and hermaphrodite in the same 
group; flowering glume less iimi in texture 
than the a^vned or awnless outer ones, which 
are herbaceous, chartaceous, or coriaceous; 
the first glume is usually larger than the 
second. 

This small tribe numbers about 25 species 
representing nearly half that number of 
jrenera. Fifteen oi the species occur in the 
warm temperate regions of North America, 
Of tiie genera there are Hilaria, Aegopogon, 
Nazia and Osterdamia. Hilaria is not 
uncommon from Colorado to Mexico. One 
species, Osterdamia malrella. is cultivated 
under (he name of Korean lawn grass. 




1. OSTERDAMIA. 

OsUrdafnia Neck. Klein. Bot. 8: 21S. 1690. Bentham & Hooker Gen. PI. 
3: 1124. Scriboer. Bull U. S. Depr. A({rl. Div. Ajiroa. 20: 29. / 17. 

.jfoyjia Wind. Gesell, Nat. Fr. Berlin, n. Schr. 3; 440. Endlicher 
Gen PI. 106 Hackel in Engler & Prantl. Nat. Pflanz. Pam. II. 2: 31. 

Oilerdamia malrtlla Pers. Syn. PI. 1 : 73. 



(JRA88KB OF IOWA. 



41 



Spikelets subsessilc or shortly pedicellate along the continuous 
rachis of the main axis, i-flcrweretl, he rni aphrodite. Empty glumes I, 
strongly compressed, keeled, aivnless, coriaceous, inclosing the much 
smaller flowering glume. Stamens 3. St>'les distinct; stigmas plumose. 




Grain included in the slightly indurated outer glume, free. Creeping or 
Stolaniferous grasses (lith rather rigid, often sharp-pointe<l leaves, 3n<] 
slender, terminal spikes. 
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Two or thr« species in southern Asia, Mas- 
caren Islands, Australia and New Zealand. 
Oiterdamia matrella (Zoysia pungens Willd.) 
is a maratime grass and sand-binder. 

TRIBE IV. TRISTEGlNEiE. 

Spilcelets all hermaphrodite, in panicles ; 
empty glumes three, or the third with a siam- 
inate Rower in its avil, herbaceous or char- 
taceous ; flo^vering glumes membranaceous, 
awned or awnless; rachiIJa articulated below 
the empty glumes. 

A small tribe of seven genera. Native of the 
tropical regions of the Old and New World. 
The}- are intermediate between the Andropo- 
goneae and Paniceae. 

TRIBE V. PANICE.S. 

Spikelets hermaphrodite, terete or flattened 
on the back ; flumes three or four ( rarely two) : 
when four, there is occasionally a staminate 
flower or palea in the axil of the third ; the 
uppermost or flowering glume of the henna- 
phroditc flower is always firmer in texture 
than the outer glumes, of which the first is 
usually smaller than the others; axis of the in- 
rundinttia Nepa- Horescncc not articulated, the rachilla being 
Until, ■howiDB aiiikelet aod articulated below the empty glumes, the spike- 
(TriniuH. ) lets falling off singly from their pedicels. 

'I'hi- !•; a lar^e and important trihe of the order Gramineac, Hackel 
retogni/es 21 genera, while Bcntham & Hooker recogni^.e 30. Several 
of the Bentham genera should be excluded as not properly belonging to 
I'ankrae. According to Britton & Brown there are 11 genera. The 
larger number given by Bentham i'' dvie in part to the splitting up of 
several genera, like Panicum. The principal genus is I'ankum, of which 
there are about 300 species. The Panicums are widely distributed but 
are found chiefly in temperate regions. Crab grass is widely distrib- 
uted, while millet is extensively cultivated in the Old World, and also 
in our northwestern states. 
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tapiUare. 
glnnies. atsmenaiuid plttll(kfter 
flower. (Oharlolts H. Sins- > 

KEY Ti> THE OBMEEtA OF THE PANIOB..G. 

Spiketets not subteaded or sarrouoded by an involucre of bristles or sploes; 
perfect flower one. 

Empty glames two Pasfiaium.' 

Empty ginmes tbree, or two and the third glume stamiaate. . .Panieum.' 

Splkelets subtended or surronoded by an involncre of one to many bristles 

iDvolucral bristles persistent, the spikelets falling out at maturity. 

Involucral bristles falling oS with the spikelets at maturity. 
Bristles numerous, thickened or united below into a bur-like 

structure Cenchrut.* 

Bristles numerous, not thickened, delicate, plumose Penniittum.* 

I. PASPALUM. 
/Ui^)/»»iL. Syst. 2:855 17:9. [Bd 10.] lilndlijher Gen PI. 82. Hackel 
in Englerft Pranll. Nat. P.lanz t'am. 11. 2: 33. i'. i^. Bentham & Hooker. 
Geo. PI- 8: 10!>7. Scribner Bull. U. S t>epl. Agrl Div. A^ros 20: 33. (Rev ) 

Spikelets spiked or somewhat racemed, in 2-4 rows on one side of a 
Rattened or filiform continuous rachis, jointed upon very short pedicels, 
plano-convex, awnless, i-flowereii. Glumes 3 (rarely only 2) the ter- 
minal one flowering. Flower coriaceous, mostly orbicular or ovate, flat 
on the inner side, convex on the outer. Stamens 3. Spikes one or more, 
at or toward the summit o( an elongated peduncle. (From the Greek 
name for Millet.) 

Bentham & Hooker give the number of species as 160. Hackel 
gives the number as 38. Found chiefly in warm temperate regions in 
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both hemispheres. More abundant in America 'than in the eastern hemis- 
phere. In South America they constitute an important part of the 
herbs of the Pampas. 

KEY TO THE SPECIB9 OF PASPALUH. 

Rachis much broader than the spikelets, spikes 3-7. P. membranacgutn.' 

Rachis narrower than the spikelets, spikes 1-3 P. cilialifoHutH.* 

1. PASPALUM MEMBRANACEUM. 
PaspalutHtHttnbranaceutH Wall. Fl. Carol. 75. 1788. Scribner Bull. 
U. S. Dept. Agrl. Div. Agros. 17: 30. /. 326. 1899. I^ash in Brittoo and 
Brown. Ill, Fl. 1: 106. /. 2?8. 

Patpalutit Walli yiantim 
Sehultes. Mant. 3: 166. 
1824. Vasey Contr. U. S. 
Nat. Herb. 3: 16. Chap- 
man Fl. S. St. 570. 

description, 

Walter's Paspalum. 
A low creeping, semi- 
aquatic grass, with much 
Stanched, smooth stems 
i to 2 J feet long; short 
flat leaves, and 2 to 6 
small raceme i to J 
inches long. Spikelets 
uvate, obtuse, about 2 mm. 
long, crowded in 2 rows 
on one side of the broad 
flat rachis which is I to 
li lines {2-3 mm.) long. 

DISTRIBUTION. 

North America. Occurs 
in moist or wet grounds 
from New Jersey, Mary- 
land, Tennessee, Illinois, 
Missouri (St, Louis, Pam- 

el), possibly ii 




Fia. Sa. Patpalunt membranaceum. —a. portion 
. apikeleta. (Dlr. of Afroa. U. B. 



Dept. ot Airl.) cfn lowa; south to Texas. 

2 PA PALU.V1 CILIATIFOLIUM. 
Paspalum cilia/ifcliuiH M\chx. r'l. Bor.Am. 1:41, Naah in Brittou and 
Brown. 111. Fl. 1: 107. /. i'S? 1896. Scribner. Grasses of Tenn. Unl*. 

Tenn. Agrl. Eip. Sta, 7: 31. f. 22. 1891. 
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PiuMumsetaceumvaLT. cilialifoliumVMey. Contr, U. S. Nat. Herb. 
8: 17. 

Paspalum selaaum \ait . ciliaHMium (Hichx.) Vasey, Beal. Grasses of 
N. A. 3: 91. 1896. P. dasyphytium Ell. Bot. ;^. C. & Ga. 1: 105, 1817. 
DCSCRri'TION. 

CiLiATE Lkaveo Pasi'Ulum. All erect or ascentJiiiR perennial, 
usually about 2 feet (5 dtn.) high «ith lonp, flat leaves and slender 
often solitary, terminal anu long peduncleil a\illari racemes Sheaths 
pubescent with spreading hairs, rarelj nearl> -imooth the lower usually 







purplish, the upper ones elonijated and some«-hat inflated; ligule very- 
short; leaf-blade 5 to 12 inches (10-24 cm.) long, 3 to lines (6-12 
mm.) wide, usually papillate pilose on both sides and along the narrowly- 
cartilaginous margins, acute, tapering slightly toward the rounded base, 
the upper leaf usually cordate. Riicemes terminal and axillari-, 2 to 
4 or 6 inches (4-8 or 13 cm.) long, x\w terminal solitary or with one 
or two approximate below it, and finally exserteH on long naked pe- 
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duncles; rachis very narrow, somewhat fiexuuse and triangular, scabrous. 
Spikelets imperfectly 2 to 4-rowed, crowded or somewhat lax, i line 
(2 mm.) long and nearly as broad, rounded at the apex, smooth, or the 
larger glume minutely hairy near the margins above. Flowering glume 
with a distinct depression on the back near the base. 

Paspalum ciliatifolitim is local only in central and eastern Iowa. 
Muscatine Island. 

DISTRIBUTION. 

Iowa. Muscarine 509 (Reppert) ; W. Iowa (Burgess); Iowa 
City (Hitchcock) ; Woodbine (Bessey) ; Johnson County (Macbride). 

North America. In dry soil of New Jersc>-, Pennsylvania, Mary- 
land, Wisconsin (La Crosse, Pammel) ; Iowa, Missouri (St. Louis, Eg- 
gcrt) ; Kansas, near McDonald's Station, Florida (Baker), Alabama, 
Texas and Tennessee (Carroll County (Eggert). 
ERIOCHLOA. 

EHoehloa. H, B. K. Nov. Gen. el. Sp. PI 1: 94. 1815 

Spikelets i-flowercd, her- 
maphrodite, rachilla articu- 
lated below the emptj' 
glumes, M'here it is expanded 
into a distinct, ring-like cal- 
lus. Empty glumes 2, nearly 
equal, membranaceous, more 
or less acuminate-pointed the 
third or Howcring glume 
slightly indurated, mucro- 
nate, or short awn-pointed ; 
shorter than its glume. Sta- 
mens 3. Styles distinct; 
stigmas plumose. Caryopsis 
included within the har- 
dened fruiting glume, free. 
Annual (?) or perennial 
grasses, with usually thin flat 
leaves and terminal panicles, 
composed of numerous, some- 
what one-sided racemes. 

Species 5 to 6, in the sub- 
tri^ical or warmer temper- 

Bt. EriochUa moUii 1. Splkelet, «. Fourth ate regions of both hemis- 
* P.I.. .n.4 r.irtll, i. Third glome with 

Agrg*. D. S. Dept, Agrl. pherCS. 




itamlokte flower. 
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2. PANICUM. 

Panicum L. Sp. PI. 55. 1753. Endlicher. Gen. PI. 83. Bentham & 
Hooker. Gen. PI. 3: 1100. Hackel in Engler & Prantl. Nat. Pflanz. Fam. 
II. 2: 35. /. 26-27-28, Scribner Bull. U. S. Dept Agrl. 20: 37. Vasey. Contr. 
U. S. Nat. Herb. 3: 22. Thalasium Spreng. Syst. Cur. Post. 22: 30. Pani- 
cum as here defined includes Digitaria. Scop. Fl. Cam. 1: 52. 1772. (ed. 2.) 
which equals Syntherisma, Walt. Fl. Car. 76. 1788. and Echinochloa. 
Beauv. Agrost. 53: pi. 11. f. 11. Elcichb. Ic. Fl. Germ. PI. 39. 

Spikelets jointed upon the pedicels, ovate, panicled, racenicd, or 
sometimes spiked, not involucrate, with one perfect and sometimes a 
second lower rudimentar}' or staminate flower. Glumes 4, but the 
lower one usually short or minute (rarely wanting), and the 
third empty or sterile, membranaceo-herbaceous. Upper flower perfect, 
closed, coriaceous or cartilaginous, usually flattish, parallel with the 
flumes, awnless, enclosing the free and grooveless grain. Stamens 3. 
Stigmas plumose, usually purple. (An ancient Latin name of the 
Italian Millet, Panicum, now Setaria Italica of uncertain origin and 
meaning.) 

There are about 300 species of Panicum found in the tropical and 
subtropical regions of both hemispheres. A comparatively small number 
(xrcurring in temperate . regions. Bentham & Hooker give the number 
of species between 250 and 280 but the number has considerably increased 
since the publication of their Genera Plantarum. The Hackel estimate 
of 300 is probably a conservative one. Of the 60 si>ecies in Australia 
several are common to Africa, Asia and America. 

KEY TO THE SPECIES OP PANICUM. 

I. Spikelets in one-sided racemes. 

1 . Racemes scattered (Echinochloa) . 

A. Sheaths glabrous. 

a. Spikelets awned P, Crus^aili.^ 

b. Spikelets awnless P, Crus-gaili var muiicum.* 

B. Sheaths, at least the lower ones, papillose hirsute/'. Walteri.* 

2. Racemes slender, digitate or whorled, sometimes in pairs. (Syn- 

therisma.) 

A. Rachis of the racemes with the angles wingless. P. filiforme.^ 

B. Rachis of the raceme with the lateral angles broadly winged. 

a. Sheaths and leaves smooth and glabrous.. .P. ^/a^r»m.* 

b. Sheaths and leaves papillose hirsute P. sanguifiale.* 

II. Spikelets in a true panicle. (Eupanicum.) 

1. Basal and culm leaves similar, usually elongated. 

A. Culms branched (at least at matur'ty), no scaly root-stocks. 
a. Sheaths very pubescent. 

aa. Spikelets lanceolate, 3 mm. long or less. 

t Annual, pedicels usually from two to three times 
the length of spikelets. 
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Culms stout, panicle branches numerous, repeat- 
edly dividins; and bearing numerous spikelets, 

• 2-2.5 mm. Ions: •' P,capillare? 

Culms slender, panicle branches few, but little 
divided, bearing comparatively few spikelets, 

1.5-2 mm.long P. minimum^ 

ft Perennial, pedicels usually many times longer 

than spikelets P. cognaium.'^ 

bb. Spikelets ovate, 5 mm. long P. miliaceufn.^^ 

b . Sheaths glabrous P, proliferum}^ 

B. Culms simple, from stout scaly root-stocks P, virgatum}^ 

2. Basal and culm leaves dissimilar, the former generally much 

shorter and brokder, rosulate tufts of leaves commonly 
present in the fall, spikelets oval, obovate or globose, 
obtuse except in P, depauperatum . 

A . Leaves linear, elongated, narrowed toward the base, erect , the 

broader basal leaves rarely evident; panicles small, few- 
flowered . 

a. Spikelets 3.5 mm. long, beaked, glabrous. P, depauperatum.^^ 

b. Spikelets 3-3.25 mm. long, obtuse, glabrous or with a few 

scattered long hairs P, perlongum . " 

c. Spikelets 2 2.5 mm. long, obtuse, pubescent. 

— P. lineari folium .^^ 

B. Leaves narrowly to broadly lanceolate, rounded or claspicg at 

the base, usually spreading. 

a. Panicle strict, narrow, the branches appressed. 

— /*. xanihophysum}* 

b. Panicle ovate, open, the branches spreading. 

t Leaf blades 2-4 cm. broad, cordate and clasping at the base. 

* Leaves glabrous or with scattered hairs, ciliate 

sheaths glabrous, ciliate nodes glabrous or 

the lower barbed P. macrocarponS' 

** Leaves and sheaths usually finely pubescent, 

nodes densely barbed P. latifoliutn.^^ 

ft Leaf blades less than 2 cm. broad, not cordate clasping. 
a. Spikelets over 3 mm. long. 

Leaves pubescent on both surfaces. 

Leaves erect, rigid, thick, 3 4 mm. wide; spike- 
lets 2 5 mm. long P, Wilcoxianum " 

Leaves mostly spreading, not thick, 5-10 mm. 
wide, spikelets 3-3.5 mm. wide. 

~P Leibergii!^ 
Leaves glabrous or pubescent beneath 

—P, Scribnerianum.-^ 

aa, Spikelets 2 mm . long P. AtlanticumV 

aaa. Spikelets about 1.5 mm. long. 

Leaves thin, weak, papillate hairy beneath, spike- 
lets pubescent P. ianuginosum,** 

Leaves firm, densely pubescent beneath, spike- 
lets pilose P. unciphyilum . '^ 

4 
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1. PANICUM CRUS-GALLI. 

Panicum Crus-galli L. Sp. PI. Z6. 1753. Wfttson aod Coulter in 
Gray. Mbd. 633. 1890. (6ih ed) Scriboer. Grasses of Tenn. Bull. Univ. 
Teon. Agr. Exp. Sta. 7: 39. /. 39. 189* Bull. U. S. Dept. Agr. Div. 
Agros. 7: 70./. 64. 1900. (3 ed). Scribneraad Merrill. Rhodora S; S3. 
Beal. Grasses of N. Am. 2: 119. 1896. Vasey. CoDtr. U. S. Nat. Herb, 3: 
37. Nash in Briiton and Brown, 1H. PI. 1. 113. /. 2-13. I89S. 



Opii 



Crus-galli Kunth, Gram. 



1:44. 

DESCRIPTION. 

Harwaru Grass. A 

coarse, astendiiig or erctt, 
leafy annual i to 6 feet 
(3-i8ilm.) \\i^\\, with moTZ 
or less dense panicles of 
niniierous erect or spreailirif; 
spikes 3 to 5 inches (5-12 
cm.) lonj;. Spikdets I to 
ij lines (2-_i mm.) long, 
densely and irregularly 
crowded in three or four 
rows along one side of the 
axis; first glume one-fourth 
to one-half as long as the 
third, pubescent ur muri- 
catc-hispiil along the nerves, 
the second awiiless or short 
uwnwl, the third awnless or 
with a long rigid awn. Al- 
most everywhere in the 
United States in barnyards, 
waste ground and river 
banks. Flowers all s 
Uarnyard grass 
throughout the st 



DISTRIBUTION. 

loua. Woodbury County (Brown); Milford (Skiff): De Witt, 
1457 and 1448 Jefferson, 886 Ledyard, Dakota City, Clinton, Carnar- 
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von, 2263 VVilton Junction, Des Moines, 3204 Boone, Slater, Eagle 
Grove, Missouri Valley, South Dakota opposite Hawarden (Pammel) ; 
Hamilton to Hancock County (Preston); Des Moines County 
(Bartsch); 1353 Muscatine, Wheatland, 1020 and 1006 Manchester, 
19 Mt. Pleasant (Ball); 3154 Steamboat Rock, 3143 Lansing, 3138 
Mason City, 3351 Postville (Miss King) ; Winterset, Jewell Junction, 
Cedar Falls (Carver); 1132, Alden (Stevens); 3049, Pilot Mound 
(Miss King and MacCorkindale) ; Harcourt (Danielson) ; 2248, 
Quarry (Faurot) ; West Union, 1436 (Whitmore) ; Kossuth County, 
791 (Pammel and Cratty) ; Amana, 704 (Schadt) ; 758, Dixon (Sny- 
der) ; 682, Mt. Pleasant (Wittc) ; 694, Glenwood (Jackson) ; 865, 
ICmmet County (Pammel and Cratty) ; Birmingham, 845, 849 Liberty- 
vjlle (Baldwin) ; Benton County (Miss Sirrine) ; Sioux City (Miss 
Wakefield); Taylor County (Pool); Marshalltow^n (C. H. Eckles) ; 
Fayette (Fink); Lawler, Keokuk (P. H. Rolfs); Van Cleve (War- 
den) ; Iowa City (Hitchcock) ; Jewell Junction (J. A. Rolfs) ; Manly 
(Williams) ; Ames (Hitchcock, Bcardslce, 146 Ball, Bessey, Fair- 
field, Kaufman, Ketterer, Crozier, F. Rolfs, Gossard ami Rich) ; New- 
ton (Misses Cavanagh and Dilne) ; Arnold's Park, Mason City, 
Jackson County, Beloit, Rock Rapids (Shimek) ; Twin Lake Township, 
Calhoun County (Preston) ; Decatur County (Fitzpatrick) ; Cedar 
Falls (Carver) ; Keystone (Koch) ; Iowa City (Shimek) ; Armstrong, 
1071 (Cratty) ; Greenfield, Osceola (Stewart) ; Mt. Pleasant (Mills) ; 
Cedar Rapids (Miss Hall); Belmond (Clark); Algona (Watson); 
Nevada (Pammel); Tracr (Provan) ; Slater (Fawcett and Tencr) ; 
Eagle Grove (J. H. Buchanan) ; Pittsburg (Shimek) ; Oskaloosa 
(White). 

North America, Maine, New Jersey (Deans Halsted), to Flor- 
ida; west to Georgia, Alabama; Texas, north to Tennessee, Missouri, 
Wisconsin, (La Crosse Miss Pammel), Illinois, Nebraska, Kansas, to the 
Rocky Mountain region, Mexico; Guadalajara, and Pacific Coast; 
Nova Scotia to New Brunswick. 

General. Common in Great Britain, on the continent of Europe in 
Germany, Denmark, France, to Asia, Africa, Australia, Mexico and 
South America. 



QRASSSS OF IOWA. 



2. PANICUM CRUS-GALLI VAR. MUTICUM. 



-. fMudVwm Vftsey, Contr. U. S. Nat. Herb. 



descriition. 
Awn less Barnyard 

Grass. An annual with 
culms 2 to 3 feet {6-9 dm.) 
high. Frequently branched 
at the base, sheaths smooth ; 
leaves lightly hispid on both 
the upper and lower sur- 
faces. Panicle dense, con- 
sisting of from 10 to 20 
ascendini; branches. Spikelets 
ovate, greenish or purple, 
densely crowded. Glumes 
hispid without awns. 



vIt 


W\ 




DISTRIBUTION. 


I 


f 1,N 

1 II 


« 


lou-a. Iowa City, Ames 
(Hitchcock); Hawarden 
(Pammel) ; Iowa City 
(.\Jacbride). 

North AiiiFriiii. About 


1 




the same range as the spec^ies, 
from the Atlantic state. 


■pikelet: I,, the 
dpeek, (Charl 


urn Crw, nam v»r m««<m« - 
>tteK. KiDg. ) 


along the Gulf coast, Great 
Lakes, but more common 
westward, Colorado, New 
Mc.tico, Utah and Arizona. 



3. PANICUM WALTERI. 

PanUum Wtf/Zirri Pareh. PI. Am. Sept. 71. 26. Nash jQ Britton And 
Brown. III. PI. 1: 113. /. ;//. 1S96. Scribner and Merrill. Rbodora 3: 
127. Panicum Cruigalti vir hiiPidum Torr. Fl. N. Y. 3: 424. 1843. 
WatsoD and Coulter. Gray. Man. Bot. 734. 1890. (6ed.) P. kiipidum Uuhl. 
Gram. 107. 1817. Seal. Uraeses ol N. A. 3: 119. 1896. Panicum kirUllum 
Walt. PI. Car. 72: I7SB. 
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description. 

Salt Marsh Cock- 
spur Grass. Culms 3 
to 6 feet {9-18 dm.) 
tall, robust, smooth. 
The lower sheaths 
usually papillose- hispid, 
smooth beneath or scab- 
rous above. Panicles 
ample, 6-18 inches long, 
consisting of numerous 
ascending and spread- 
ing branches; spikelets 
ovate- Ian ceo late crowd- 
ed in 2-4 rows on a 
hispid rachis. Green- 
ish or brownish. Sec- 
ond and third glume 
scabrous and hispid, 
tipped with upwardly 
barbed awns. Fourth 
glume ovate-lanceolate, 
acuminate. 

The Pmicum Crm- 
galli is considered var- 
iable, but in none of its 
forms does it seem to 
approach the Peiniium Wnlter'\ of Pursh, and the latter may be regarded 
as a good species as Nash has done in Britton & Brown, 111. Fl. 1 : 113. 
/. 244- 




loiiti. West Union (Whitmorc) ; Columbus Junction, 1512 
(Pammel); Cedar Rapids (Hitchcock); Armstrong (Cratty) ; 
Marshalltown ( Pammel );' Iowa City (Hitchcock). 

Nnrlh America. Illinois (Indian Lake; Pammel), Ohio (Horr), 
Wisconsin (Parry). Also occurs in eaistern and southern states, as far 
west as Texas, 

4. PANICUM FILIFORMK. 



PanicutHjUi forme L. Sp. 
Han. Bat. 630. 1890. (6 ed ). 



*l. 57. 1753. Watson and Coulter, Gray" 
Scribner. Grasses of Tean. Bnll. Univ. 
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Tenn. Aar. Eip. Sta. 7: 39. /. 2S. 1894. Scribner and Merrill, Rhodora, 
3: 98. Beal. Grasses of N. A. 3: 109. 1896. 

Paspalum filifoi-me ■^■v . Prod r. 22. 1788, 

Synthiritma-villosaViaXt. Fl. Car, 77. 1788- 

SynihtrismafiliforiHis Nash. Bait. Torr. Bot. Club. 32: 420. 1895. 

Synthtrismajiliformis (L) Nash. Nash in Britton and Brown, lit. Fl. 
1: ni. f.242. 1896. 

- Digitaria filiformis Mohl. Gram. 131. 1817. 



DESCRIPTION, 




Fto. BQ. AiRlcum filifoTiae.-a, Bplkelet* on 
rsohlii b, e, it, e, parta ot Howcrs dliplajed. 
lOhkrlotteU. King.) 



Slender Crab Grass. A 
slender annual resembling 
crab grass somcwbat in habit, 

■but branching only near the 
base, less leafy, leaves usually 
erect, racemes less spreatiing 
and more slender, the axis 
being nearly filiform. Dis- 
tinguished from P. glabrum 
at once by its more slender 
culms, pubescent or nearly 
hirsute lou-er leaf-deaths, 
and more slender and less 
spreading racemes. The spike- 
lets arc also smaller, scarcely 
exceeding^ lines (li mm.) in 
length. In this species the 
first glume is usually wholly 
wanting. Dry sandy soil. July 
to September. 

Pankum fHiforine occurs 
chiefly in southeastern Iowa. 
Has been found on the s.an(iy 
bluffs along Pine Creek, 
Muscatine County. It has 
been found once in Story 
County. 



DISTRIBUTION. 

Iwa. Wild Cat Den (Pammel); Mu- 
(Hitchcock). 



■ (Reppert) ; Ames 
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North America. Common. Dry, sandy soil. Massachusetts to New 
Jersey, south to Florida (Simpson) ; we>t to Texas (College Station, 
Pammel), North Carolina (Vasey), Mexico (Palmer, 502), Missouri 
(St. Louis, Ejjjgert; Jefferson, Eggert) ; Nebraska, Iowa and Michigan. 

5. PANICUM GLABRUM. 

Panicum glabrufn Gaudia. Agrost. 1: 22. 1811. Watson and Coul- 
ter. Gray Man. Bot. 630. 1890. (6ed.) Scribner. Grasses of Tenn. Bull. 
Univ. Tenn. Agr. Exp. Sta. 7: 39. /. 27, 1894. Scribner and Merrill Rho- 
dora. 3: 1002. Vasey Contr. U. S. Nat. Herb. 3: 24. 

Panicum lineare Krock. P. Sil. 1: 95. 1787. Beal. Grasses of N. 
Am. 2: 110. 1896. 

Panicum humifusum (Pars.) Kunth. Rev. Gram. 1: 33. 1835. Scrib- 
ner. Am. Grasses. Bull. U. S. Dept. Agr. Div. Agros. 7: 43. /. 37, 
1900. (3 ed.) 

Syniherisma linearis Nash Bull. Torr. Bot. Club. 22; 420. 1895. 

Syntherisma linearis (Krock) Nash in Britten and Brown. 111. Fl. 1: 
HI. /. 241. 1896. 

Syntherisma serotinaVfoXt, Fl. Car. 76. 1788. 

Syntherismi glabra. Schrad. Fl. Germ. 1: 163. 1806. 

Paspalum ambiguum D . C. Fl. Gall. 123. 1806. 

Digitaria humitusa Pers. Syn. 1: 85. 1805. 

DESCRIPTION. 

Smooth Crab Grass. An annual 6 inches to 2 feet (1^-6 dm.) 

high, closely resembling P. sanguinale in habit, but smooth throughout, 

•excepting a few hairs at the throat of the sheaths. Spikclets two to 
seven, the spikelets are smaller, about i line (2 mm.) in length. First 

glume very minute or obsolete; second and third glumes nearly equal 

in length, or the second a little shorter than the fourth, pubescent of the 

back. 

Smooth crab grass is common in eastern and central Iowa, especially 

in the flood plains of streams. It is also becoming common in lawns 

where it is a most troublesome weed. 

DISTRIBUTION. 

Iowa, Steamboat Rock, 3173 (Miss King) ; 37,724, Manchester 
(Ball); Greenfield (Stewart); Grand Junction (Thompson); Ames 
( Hitchcock, Beardslee) ; 2226 Ft. Dodge, 2252 Wilton Junction, 
Hawarden, Eagle Grove Sioux City Ledges, Boone County, 109 Da- 
kota City, Clinton, Carnarvon, Turin, Carroll, 984 Des Moines. 
Marshalltown, Eagle Grove (Pammel) ; 783, Armstrong (Pammel and 
Cratty) ; Iowa City (Hitchcock); Keystone (Koch); 168, Ledges 
(Pammel and Bali); Fayette (Fink); Hampton (Hirshman); In- 
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Fia. M. CtnbKmotAinhru 
the right, Panleum glabrum. ci 
IkWDr. a, Irmf «ltb>beaLh:b, •] 



D flood plklM of rtvm. iDd becoming cominan In 
, d, KwlM, ■tunnuudptrtil. (ObwlottaM. Klny.) 
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dianola (Carver); Des Moines (Wallace) ; Newton (Misses Cava- 
nagh and Dilne) ; Hamilton to Hancock Count}-^ (Preston) ; Mason 
City (Pammel). 

North America, From Nova Scotia to Ontario; New England 
south to Florida, New York (Penn Yan, Sartwell, Washington 
County, Parr\') ; Missouri, Kansas, Nebraska, Iowa, Minnesota, Wis- 
consin, Michigan, Ohio (Columbus, Sullivant). 

General. British Islands, Germany, France and eastward, gen- 
erally in temperate and tropical regions. 

6. PANICUM SANGUINALE. 

Panicum sang^inaU L. Sp. PI. 57. 1753. Watsoa and Coulter. Gray. 
Man. Bot. 630. 1890. (6ed.). Scribner. Grasses of Ten a. Bull. Univ. Tepn. 
Agr. Exp. Sta. 7: 38. /. 26, 1894. Bull. U. S. Dept. Agr. Div. Agros. 
17:43. f. 339, 1899. Scribner and Merrill. Rhodora 3: 99. Vasey. Contr. 
U. S. Nat. Herb. 8: 25. Beal. Grasses of N. A. 2: 110. 1896. 

Syntherisma sanguinalis (L.) Nash in Britten and Brown. Ill PI. 1: 
111. /. 240, 1896. Nash. Bull. Torr. Bot. Club. 22: 420. 1895. 

Syntherisma praecox Walt. Fl. Car. 76. 1788. 

Digitaria sanguinalis Scop. Fl. Cam. 1: 52. 1772. (2ed.) 

Paspatum sanguinaU L,Sim. Tabl. Encycl. 1: 176. 1791. 

DESCRIPTION. 

Crab Grass or Finger Grass. A much-branched, leafy annual, 
more or less decumbent at the base, and often rooting at the lower 
joints. Culms smooth, i to 3 or 4 feet (i to 8 or 10 dm.) long, 
ascending; nodes smooth or sometimes bearded with deflcxed hairs. 
Sheaths loose, smooth or pilose hairy, usually ciliate on the margins; 
ligule membranaceous, about i line (2 mm.) long; leaf-blade flaccid, 2 
to 5 inches (4-10 cm.) long, 2 to 4 lines (4-8 mm.) wide, flat, acute, 
scabrous, sometimes sparingly pilose, and \\ ith tlu* sheaths sometimes 
purple tinged. Racemes four to ten, di:^irate or subfasciculatc at the 
apex of the culm, 3 to 5 inches (6-10 cm.) long, usually spreading. Spike- 
lets about I.] lines (3 mm.) long, lanceolate, acute, in pairs, one nearly 
sessile, the other distinctly pedicellate; first glume very minute, the sec- 
ond one-half to two-thirds as long as the spikelet, usually ciliate on the 
margins and three-nerved ; the third a little longer than the fourth, five- 
nerved, and usually silky-villous along the marginal nerves; fourth 
glume smooth, ver>' acute. A weeil in cultivated fields and lawtis. June 
to September. 

Crab grass is widely naturalized. It now occurs in all parts of 
the state. It is a troublesome weed in cultivated fields. 
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DISTRIBUTION. 

Iowa. Ames (ZmurTl:, Hitchcock, C. A. Wilson, Beardslee, Fair- 
field, Ketterer, Kaufman, Reynolds, 163 Ball, Rich and Gossard) ; Mt. 
Pleasant, 1002 (Witte) ; Decatur County, Van Buren County (Fitz- 
patrick) ; Belknap, 820 (Rankin); Glenwood, 996 (Jackson); De- 
corah, 3188 (Jacobson) ; Lansing, 3160, 3042 Steamboat Rock (Miss 
King) ; Manchester, 713 (Ball) ; Chariton, 1000 (Mallory) ; Mt. Ayr, 
637 (Beard) ; Amana, 700 (Schadt) ; Dixon, 726 (Snyder) ; Creston, 
794 (Bettenga) ; Montrose, 805 (Osborn) ; Waukon, 813 (Beeman) ; 
Des Moines, Ledges (Boone County), Clinton, Ames, Council Bluf?s, 
Des Moines, 650, 1456 De Witt (Pammel) ; Dysart (Miss Sirrine) ; 
Marshalltovvn (Stewart) ; Keokuk (Rolfs) ; Boone (Carver) ; Van 
Cleve (Warden) ; Cedar Rapids (Miss Hall) ^ LeClaire (Rolfs) ; Arm- 
strong 1050 (C ratty) ; Hamilton to Hancock County (Preston). 

North America, From New England, New Jersey (Milltown, 
Halsted, 98), Connecticut (Glastonbury, Francis Wilson, 1247), Mary- 
land (Crisfield, Holm), North Carolina (Dun's Mt., Small), Ken- 
tucky (Harlan County, Kearney), Ohio (Pickerington, Horr), south to 
Florida, west to Teaxs (Calvert, Pammel), and Mexico; Rocky Moun- 
tain region, Kansas, Nebraska, the Dakotas, Minnesota, Iowa, Wis- 
consin (LaCrosse, Pammel), Illinois (Indian Lake, Pammel), Mis- 
souri (St. Louis, Pammel), (St. Louis, Eggert), (Jefferson Barracks, 
Pammel), Colorado (Denver, Pammel, Johnson and Lummis, 899). 

General, British Islands, across the continent, in temperate and 
subtropical countries. 

7. PANICUM CAPILLARE. 

Panicum capillars L, Sp. PI. 58. 1753. Watson and Coulter in Gray. 
Man.ofBot. 630. 1890. (6 ed.). Scribner. Grasses of Tenn. Bull. Univ. 
Tenn. Agr. Exp. Sta. 7: 43. /. i7. 1894. Bull. U. S. Dept. Agr. Div. 
Agros. 17: 54 f.SSO. 1896. Scribner and Merrill. Rhodora 3: 105. Vasey. 
Contr. U. S. Nat. Herb. 3: 33. Beal Grasses of N. A. 2: 129. 1896. 
Nash in Britten and Brown . 111. Fl. 1: 123. f. 214, 1896. 

DESCRIPTIOX. 

Old Witch Grass, Tumble Grass. An annual with usually 
coarse, branching stems, i to 3 feet (2-6 dm.) long, with verj^ hairy 
leaf -sheaths an<l capillary, widely spreading panicles, terminal on the 
culm or its branches. Culm geniculate an<l branching near the base, 
rarely simple, generally pilose or pubescent below the bearded nodes. 
Sheaths- pilose to densely hirsute, with spreading hairs; ligule ver}' short, 
densely ciliate; leaf-blade flat, lanceolate or linear, acute, usually thinly 
Kairy on both sides, margins scabrous and ciliate near the base. The 



ORASSBS OF IOWA. 



59 



hairs throughout spring from small papillae, those on the leaf-blailc being 
confined chiefly to the principal nerves. Panicle diffuse, 3 to 12 inches 
(6-24 cm.) long, the branches solitary, In pairs, or rarely whorled, the 
ultimate branches and pedicels strongly hispid. Spikelets 1 line (2 mm.) 
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long, ovate, acute, or abruptly acuminate-pointed, smooth; first glume 
clasping the base of the spikelet, obtuse or acute, one to three-nerved, 
about one-third the length of the five to seven-nerved and nearly equal 
second and third glumes, the acute rips of these are sometimes minutelj; 
pubescent; flowering glume sm{x>th and shining, elliptical, obtuse, or 
subacute, a little shorter than the larger outer glumes. Variable. July 
to October. 
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Old witch grass is oommon throughout the state, frequently as a 
weed. It is variable. The forms occurring in cultivated fields are stout 
and hfspid. When occurring in moist meadows and old lake beds it has 
slender and somewhat capillary branches. 

DISTRIBUTION. 

Iowa, Plymouth County, Woodbury County (Brown) ; Mont- 
rose, 766 (Osborn) ; Harcourt (Danielson) ; Muscatine, 508 (Rq>- 
pert) ; Fayette (Fink); Dallas Center, 815 (Rhinehart) ; Decatur 
County (Fitzpatrick) ; Wild Cat Den, 1301 (Pammel and Reppert) ; 
Belknap (Rankin); Keokuk (P. H. Rolfs); Alden, 1127 (Stevens); 
Manchester, 720 (Ball) ; Garwin (Crawford) ; Greenfield (Stewart) ; 
II 04, Winterset, Gilbert, Jewell Junction (Carver); Charles City 
(Anderson); P^mmet County, 850 (Pammel and Cratty) ; 3155 and 
3051 Steamboat R(x:k, 3004 and 3 141 Lansing (Miss King); West 
Union (Whitmorc) ; 3229 Boone, Dakota Cit>', 1081 MarshalltowTi, 
Eagle Grove, 767 Lcdyard, Turin Carroll, Clinton, Logan, 874 
Elmore, South Dakota, opposite Hawarden, Cedar Rapids, Ledges, 
Boone County, 290 Sioux City-, Carnavon (Pammel); Ames (Sir- 
rine, Zmunt, Hitchcock, Kaufman, Ball, Pammel, Bessey, 691 Wad- 
leigh), 120 Ball; Fairfield (Miss Wood, Ketterer, Re\'nolds) ; Ma- 
quoketa (Goodenow) ; 19 Granite, Spirit Lake (Shimck) ; Creston 
(Bettenga) ; 739, Dixon (Snyder) ; Mt. Ayr, 648 (Beard) ; 998, Glen- 
wood (Jackson) ; Sioux City (Wakefield) ; Lavvler (P. H. Rolfs) ; Mt. 
Pleasant, 681 (Witte) ; Marshalltown (R. B. P2ckles) ; Jewell Junc- 
tion (J. A. Rolfs); Council Bluffs (Misses Cavanagh and Dilne) ; 
Spirit Lake (Shimck); Hamilton to HanccK'k County (Preston); Al- 
gona (Watson) ; Traer (Provan) ; lodges (Buclianan) ; Slater (Faw- 
cett and Tener) ; ()skal(W)sa (White). 

Norih America. From Maine, Connecticut (Harttortl, Wilson), 
New Jersey (Halsted, 96), south to Florida; west to Texas. Arkansas 
and Alabama. Wisconsin (LaCrosse, L. H. Pammel, Dora Pammel and 
C. \L King), Indiana (Pammel), Illinois (Chicago, Pammel, Eg- 
gert), Minnesota (Sandberg), Missouri (Mcramec, Pammel). 

Europe. IntroducT-d in southern Europe and Russia. 

8. PANICUM MINIMUM. 

Panicum minimum Scrib. and Merr. Cir. U. S. Dept. Agr. Div. Agros. 
37: 4. 1900. 

Panicum minimum Scrib. and Merr. Rhodora 3: 105. 1905. 

Panicum capi/lare minimum Engel. Scrib. Bui. Tenn. Agr. Exp. Sta. 
7»: 44. /. 40. 1894. 
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DESCRirTION, 

Small Tumble Grass, A slcmicr annual, rarelj- more than ij 
feet (3 dm.) hii^h, with long-pilose sheaths, narrow, flat leaves, and 
oval or pyramidal, few-flowered panicles 4 to 8 inches (8-16 cm.) long. 
Leaves 2} to 5 inches (5-10 cm.) long, 1 to 3 inches (2-6 cm.) 




Fio. 3, Panieum minlmwm.-a, b, apikoleU; c. d, flower, (Cliarlotle H. King.) 

wide, erect, more or less pubescent. Panicles open, the lower branches 
2j to 3 inches (5-7 cm.) long, spreading or ascendinp. Spikelets about 
3.5 inches (1.5 mm.) long, elliptic, acute, smooth, usually borne in pairs 
at the extremities of the ultimate brsmchcs of the panicle; first j;lunic 
about one-third as lung as the equal, acute, second and third <mes; 
flowering glume somewhat shorter rhan the third. 

DISTRIBUTION. 

Iowa. Slater (Fawcett and Tener) ; High Bridge (Lummis), 
Missouri to Iowa, 
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9. PANICUM COGNATUM. 

PttMicum cognalura Scbull^ Hunt. 2: 235. 18Z4. Scriboer. Buli. U. 
S. Dept. Agr. Div. Agros. 17:51. f.347. 1899. 

Fanicum auCumnale Bosc. Sprenfi;. Syst. 1: 330. 1825. Watson and 
CoDlter. Gray. Man. Hot. 630. 1890. Scribnor. Grasses of Tenn. Bull. 
Univ. Tenn. Agr. Exp. Sta. 7: 44. 1894. Beal. Grasses of N. A. 2: 122. 
1896. Vasey Contr. U. S. Nat. Herb. 3: 33. Nash in Britton and Brown, 
III. Fl. 1: 124./. J/. 1896. 
Panieum divergens HmM. Gram. 170. 1817- 



DESt:RIPTION. 

Diffuse Puri'Ue Pani- 
cuM. Perennial with erect 
or decumbent culms, i to 2 
feet {2J-5 cm.) high, gener- 
ajly niuch branched at base, 
slender. Sheaths shorter than 
the imernodes, the upper glab- 
rous, the lower sometimes 
densely pubescent; leaves i^ 
to 4 inches (3-8 cm.) long, 1 
to 3 lines (2-6 mm.) wide, 
ascending, acuminate, glab- 
rous; panicle 5 to 12 inches 
( 10-2+ cm.) long, bcanleil in 
the a.vils, the lower branches 
4 to 8 inches (y-ifa cm.) long. 
at first erect with the lower 
portions included in the up- 
per sheath, finally e.xscrtcd 
and widely spreading at ma- 
turity ; spikelets lanceolate, 
about ij lines (3 mm.) long, 
acuminate, glabrous or pubes- 
cent, on capillary pedicels, of 
many times their length; first 
scale minute; second and 
third, equal. Acute, glabrous 
or sometimes villous, the 
fourth lanceolate, i^ line (2' 
mm.) long. 

Panicum cognatum has been found in eastern Iowa onlj on sandy 
beaches of the Mississippi, Iowa and Cedar rivers. It is abundant on 




i far north as LaCrossf 
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Muscatine Island, and occurs in isolated places i 
County. \Viscunsin, and Houston County, M 

DISTRIBUTION, 

loii;i. Swtt iiml Muscatine Counties (Barnes ami Miller) ; Mus- 
catine, 12.J7 (Reppert) ; Columbus Junction, 1506 (Panimel). 

Xui/li .imeriin. \n sandy soil from South Carolina (A. H. Cur- 
tiss), Georjria, Florida: west to Minnesota, Iowa, Missouri (Carson 
Station. Kjigert), Kansas and Texas. 

10. PANICUM M1L1ACEUM. 
Panicum miliaceutH L. Sp. PI. 58. 1753. Beal. Grasses of N. A. S; 
125. ISgS. VascyCoDtr. U. S. Nat. H«rb 3: 34. Nash in Brit'oo and 
Bdwq 111. Fl. 1: tZI f 372. 1896 Scribner and Merrill. Rhodora 3: 106. 

DESCRIPTION. 




MlLl 



An s 






ivith erect or decumbent 
culms, rather stout 1 
foot (2i dm.) tall, gla- 
brous or hirsute. Sheaths 
papillose-hirsute, leaves 
5 to 10 inches (10-20 
cm.) long, J, to i inch 
( S-2 cm. ) wide, more or 
less puhesccnt ; panicle 



«her der 



4 fo 



nchcs (8-20 cm.) lor 
branches erect or ascend- 
ini;; spikclets 2 to 2^ 
lines (4-5 mm.) long, 
acuminate; first scale 
about two-thirds as lon^; 
as the spikelet, acumi- 
nate, five to seven- 
nerved ; second scale 2 
to 2A lines {4-5 mm.) 
long, acuminate, thir- 
teen -nerved somewhat 
exceeding the seicn to 
thirteen nerved, acumi- 
nate third one, which 
subtends an empty palet ; 
fourth scale shorter than 
the third, becoming in- 
durated, obtuse. In 
waste places. July to 
September. 
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Millet is cultivated chiefly in northwestern Iowa. It is an excel- 
lent annual grass. 

DISTRIBUTION. 

lou'fi, Albion (Wheeler); Ames (Crozicr) ; Sioux City (Miss 
Wakefield) ; Galva (Conner and Crowley) ; Ames (Ball) ; Cedar 
Rapids (Miss Hall). 

North America, Maine to New ^'ork, New Jersey, Pennsylvania, 
and occasionally in the northwestern states, Iowa, Minnesota and the 
Dakotas. 

General. Cultivated since pre-historic times. It is not known in 
a wild state. Perhaps indijjenous to the East Indies; extensively culti- 
vated in China and Japan and the P^ast Indies and occasionally in 
southern Russia. 

11. PANICUM PROLIFERUM. 

Panicum proliferum l^Kxti . Encyc. 4: 747. 1797. Watson and Coulter. 
Gray. Man. Bot. 630. 1890. '6:h ed.) Scribner. Grasses of Tenn. Bull 
Univ. Tenn. Agr. Exp. Sta. 7: 43. /. 36. 1894. Am. Grasses. Bull. U. 
S. Dept. Agr. Div. Aj^ros. 7: 57. /. 51. 1900. (3ed.) Scribner and Mer- 
rill. Rhodora 3: 104. Vasey Contr. U. S. Nat. Herb. 3: 34. Beal. Grasses 
of N. A. 2: 129. 1896. Nash in Britten and Brown. lll.Fl. 1: 123. f.273 . 
1896. 

Panicum genicu latum Muhl. Gram. 123. 1817. 
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description. 
Sprouting Crab Grass, 

A smooth, usually much 
branched annual, with 
stems 2 to 4 or 6 feet, 
rather coarse, spreading «r 
ascending (rarely erect) 
(5-10 or 14 dm.) long, 
flat leaves and diffuse ter- 
minal and lateral panicles. 
Sheaths smooth, lax, some- 
what Hattened; ligule dil- 
ute leaf-blade 6 to 12 
or 24 inches (12-24 or 
48 im.) long, 2 to 10 lines 
I (+ 20 mm.) \nde, acute, 
sc.ibrous on the margins 
and sometimes also on the 
prominent nerves, rarely 
pilose on the upper surface; 
pitnicles pyramidal, 4 or 3 
to 12 or 15 inches (8 or 
10-24 or JO cm.) long, the 
primary and secondary 
branches spreading, scab- 
rous. Spikelets rather 
vvded upon short, ap- 
pressed and scabrous pedi- 
ovate, acute, 1 to li lines (2-3 mm.) long, smooth, grfin 
west glume embracing the base of the spikclet, usu.ally 
Tvcless, rarely one to three- nerved, one-fourth to one- 
s the nearly acute live to seven-nerved second and third 
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glumes, the latter 'having sometimes a hyaline palea in its axil; floral 
glume elliptical, subacute, smooth and shining, a little shorter than the 
larger outer glumes. Anthers saffron yellow. Sprouting crab grass is 
widely naturalized in many parts of the state, appearing along railroads, 
roadsides and in streets. March to October. 

DISTRIBUTION. 

loivn, Keokuk (Rolfs) ; Boone, 320J (Pammel) ; Hoone Viaduct, 

J288 (Pammel); De Witt, 1453 (Pammel); Indianola, Winterset 
(Car\er) ; Dixon, 730 (Snyder) ; Des Moines, 649 (Pammel) ; Chari- 
ton, 677 (Mallory) ; Amana, 696 (Schadt) ; Manchester, 1030 (Ball) ; 
Maquoketa (Goodenow) ; Onawa, Carroll, Des Moines, Clinton (Pam- 
mel) ; Dallas Center, 816 (Rhinehart) ; Cireenfield, Marshalltown 
(Stewart) ; Ames (Hitchcock, Bessey, Sirrine) ; Manchester, 39. (Ball) ; 
Sioux City (Wakefield); Mt. Pleasant (Mills); Lebanon, 35 (Ball 
and Sample) ; Newton (Misses Cavanaugh and Dilne) ; Johnson 
County (Shimek) ; Hamilton to Hancock County (Preston); Iowa 
City (Macbride, Shimek, Hitchcock) ; Slater (Fawcett and Tener) ; 
Eagle Grove (J. H. Buchanan). 

North Amvr'ua. Maine to Maryland; Virginia (Portsmouth, 
Noyes), District of Columbia (Washington, Vasey), Oluo (Columbus, 
Sullivant), Florida (Lake City, Combs), west to Alabama, Tennessee 
and Mississippi (Tracy), north to Missouri (St. Ix)uis, Pammel; 
Wickes, Pammel; Jefferson, Eggert), Kansas, Nebraska, Iowa, Wis- 
consin and lUinc.'is (St. Clair County, Eggert). 

12. PANICUM VIRGATUM. 

Panicum virgatum L. Sp. PI. 59. 1753. Watson and Coulter. Gray. 
xMan. of Bot. 631. 1690. 16 ed.) Scribner. Grasses of Tenn. Bull. Univ. 
Tenn. Agr. Exp Sta. 7: 42. /. 35. 1894. Scribner. Am. Grasses. Bull. 
U. S. Dept. Agr. Div. Agros. 7: 60. / 54, 1900. (3 ed.) Scribner and 
Merrill Rhodora 3: 103 Vasey Contr. U. S. Nat. Herb. 3: 36. Beal. 
Grasses of N. A. 2: 123. 1896. Nash in Britton and Brown, 111. Fl. 1: 
122. /. 273. 1896. 
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DESCRIPTION. 




Switch Grass. A stout, 
erect perennial, 3 to 5 feet 
(7-12 dm.) high, with strong 
creeping root stocks, long, 
flat leaves aniJ ample spread- 
ing panicle. Culms smooth, 
terete. Sheaths smooth, cil- 
iate along the margins above ; 
ligule very short, nakeil, or 
densely and long pilose ; leaf- 
blade 10 to 24 inches (20-48 
cm.) lung, 2 to 5 lines (4^ 
10 mm.) uiile, scabrous on 
the margins, satnetimes pilose 
near the base, otherwise 
smooth, long - acuminate 
pointed. Panicles 6 to ao 
inches (12-40 cm.) long ; 



ranches solitarj-, 
■ifgcthcr, more 
y spreading, 



.-hcs (8-20 cm.) long. 



(2--^ 



the 



im.) 

first 

half the 



F.o. 47. /■.-u(.umr->y«(um-...plk,.l^t:b,seBond gl'""^ =''«"" 

■n<iihirdeiiim™:c, d, flowurtnif siuiuo. (Dtv, of length of tile spikelct, three 

Aero.- U. 8. Depl, of Agrl . r 1 i 1 

to five-nerved ; :iccond glume 

usually longer than the others live to seven-nerved, as is the third, 

which has a paica and usually a staminatc flower in it; axil; 

(lowering glume smooth and shining, distinctly shorter than the larger 

■Hitcr glumes. Sandy soil, usually along streams, prairie; and about 
ponds and lakes. July to October. A common grass on the prairies 
in Iowa, Nebraska and Minnesota, 
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DISTRIBUTION. 

loua. Lansing, 300J, 3159 (Miss Kin^) ; Winterset (Carver) ; 
Mt. Pleasant, 770 (Mills); Aldcn, 1130 (Stevens); Mt. Ayr, 640 
(Beard) ; Dixon, 652 (Snyder) ; Marshalltown (Steuart) ; Cherokee 
County (Crozier) ; Forest City, 41 (Shimelc) ; Kossuth County, 810 
(Cratty) ; Kossuth County, 792 (Pammel and Cratty) ; I'urin, 2250, 
Wilton Junction, Carnarvon, Hawardcn, New Albin, 93b, Marshall- 
town, Eagle Grove, Boone, De Witt, 1458, Clinton, Dakota City (Pam- 
mel); Ames (P. H. Rolfs, Bessey, Hitchcock, O90, Wadleigh, C. A. 
Wilson, 176, Ball, Gossard and Rich); Okohoji, 11, Spirit Lake 
(Shimek) ; Sioux City (Miss Wakefield, Shin>ek) ; Slater, 878 (Pam- 
mel) ; Creston (Bettenga) ; Lawler (P. H. Rolfs); Emmet County, 
1066 (Cratty); Muscatine, 515 (Reppert) ; Wilsonville (Taylor); 
Rock Rapids, 31 (Shimek) ; Manly (Williams) ; Fayette (Fink) ; Sioux 
City (Miss Wakefield) ; Decatur County, Muscatine County (FitZ' 
Patrick); Camanche (Ball); Spirit Lake (Shimek); Iowa City (Miss 
Linder) ; Hamilton to Hancock County (Preston) ; Muscatine County 
(Fitzpatrick and Bartsch) ; Armstrong (Cratty) ; Rock Rapids 
(Shimek) ; Mason City (Pammel) ; Algona (VV^atson). 

North America. Maine to Massachusetts, New \'ork to Florida 
(Duvall County, Curtiss), ( Braidentcmn, Combs); Alabama, Ten- 
nessee, Mississippi (Jeflerson County, Eggcrt), Arkansas (Ft. Smith, 
Rolfs), Texas (Mellisa, Denison, Pammel), to Arizona and Mexico; 
Colorado (northern Colorado, Fry), (La Porte, Pammel and Johnson), 
(Larimer County, Pammel), Nebraska (McCook, Pammel, 369, 390), 
the Dakotas (Redfield, Griffith), Minnesota (Sand Lake, Sandberg; 
St. Croix, Parry), Wisconsin (Parry, LaCrosse, D. S. Pammel and 
Edna Pammel, 3313; L. H. Pammel), Missouri (Jeflerson Barracks, 
Eggert), Ohio (Painesville, Beardslee; Columbus SuUivant). 

13. PANICUM DEPAUPERATUM. 

Panicum depauperatum Muhl. Gram. 112. 1817. Watson and Coulter. 
Gray. Man. Bot. 633. 1890. (6 ed.) Scribner. Grasses of Tenn. Bull. Univ. 
Tcnn. Afrrl. Exp. Sta. 7: 49. /. 49. 1894. Bull. U. S. Dept. Agrl. Div Agros. 
17: 89. f.38S, 1899. Scribner and Merrill. Rhodora 3: 107. Vasey Contr. U. 
S. Nat. Herb. 3: 29. Beal. Grasses of N. A. 2: 140. 1895. Nash in 
Britten and Brown. 111. PI. 1: 121. /. 268. 1896 
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DESCRIPTION. 




(Olv, of Agroa. U. 8. Dept. or Agrl. 



obtuse, a little shorter than the sect 
gravelly fields. May to August. 



Starved Panicum. Densely 

caespitose, witli slender culnn 
t> to i8 inches {12-36 cm.) 
high, and verj narrow, Ion;;, 
erect leaves. Culms simple or 
finally branched near the base, 
the branches flower bearing; 
nodes usually bearded. Sheaths 
smooth or more or less densely 
pilose, with soft spreading hairs; 
liguie a fringe of short hairs ; 
leaf-blade 1 to 2 lines (2-4 mm.) 
wide, 3 to 8 inches (b-i6 cm.) 
long, very acute, often involute, 
at least when dr)-, scabrous and 
sometimes pilose, at least near 
the base. Panicle i to 4 inches 
(2-8 cm.) long, nearly simple, 
loosely fcw-ftowered, the soli- 
tary branches ascending or eret.-t 
anti scabrous. Spikclets 1 to 2 
lines (2-4 mm.) long, usually 
i\ lines (,l mm,), ovate, acutish, 
smooth; first glume about one- 
fourth the length of the second 
and third, which are prominent- 
ly 7 to 9-nerved and acute, the 
third with a small thin palca, 
fourth glume smooth rounded- 
and third. Open woodlands and 



mSTRlBUTION. 

/(luv). Clinton County (Butler) ; Sioux City ( Hitchcxick) ; Ames 
(Bessey, Carver. Hitchcock) ; Armstrong, 1058 (Cratty) ; BlootnfielH, 
2138 (Pammel) ; Iowa City {Hitchcock and Macbride). 

North America. From Nova Scotia to Manitoba; Atlantic states 
south to Florida, Alabama and Texas (Ncalley) ; Iowa, Minnesota and 
Nebraska. 
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14. PANICUM PERLONGUM. 
Panicumperhngum. Nash in BrittoD Man. 1040. 1901. 



DESCRIPTION. 
Slender Panic Grass. A slender, 
caespicose, hairy perennial, \ Xo ij 
feet (2-4 dm.) high, hirsute sheaths 
with long, linear, erect papillose- 
hispid leaves, simple, open, exserted 
panicles 2 to 4 inches {4-6 cm.) long, 
extending beyond the upper leaf. Lo«er 
panicles short, spikelets about 1.5 lines 
{3.25 mm.) long and less than i line 
(1.5-1.75 mm.) wide, pubescent with 
a few scattered long hairs. Prairies 
and dry soil. May to August, 

DISTRIBUTION. 

loua. Iowa City (Hitchcock); 
Vinton ( Davis) ; Ames, 145 ( Ball ) , 
cited in original description. Rei;arded 
as P. ilepauperalum by Ashe ; Waterloo 
(Hifthcock). 

North America. Illinnis, Iowa, to 

Fio. 

South Dakota, south to Indian Terri- p»ri of 

b. SDlke 

tory. 




BboH'lDg ahe«th Bnd IIki 
b, spUielet; c. t, parts ot aplkeletii r 
pl&yed. (Charlotte H. King. ) 



15. PANICUM LINEARIFOLIUM. 

Panicum linearifolium Scribn. Bull. U. 3. Dept. Agrl. Uiv. Agros. 
11: pi. 1. 1898. BritloD and Brown III. F1.3: 500. /. 26S. A. Scrlbner and 
llerrill. Rhodora 3: 108. 

PanieumensliniTTSa. Man. Nees. Agros. Bras. 2: 227. 18?9. Scrib- 
ner. Bull. U. S. Dept. Agrl. Div Agros. 17: SS. f.3S4. 1899. 

Panicunt depauperalunt vat. laxa. Vasey Bull. Div, Bot, U. S. Dept. 
Agrl. 8: 29. 
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description. 
Linear-Leaved Pani- 
cu.M. A slender, erect, 
densely caespilose peren- 
nial ^ Co i^ feet (2-4. 
dm.) Jiigh, with iMig, 
linear-lanceoliite, erect 
leaves and simple, open 
p;tniclcs zj to 4 inches 
(5-8 cm.) long. Spike- 
lets I to I J lines {2-2 J 
mm.) long, obovate, ob- 
tuse, with the 7-ncrved 
second and third glumes 
jllabroiis or sparingly pi- 
lose. Dry soils, hillsides, 

DISTRIBUTION. 

Ittu-a. Sioux City (A. 
S. Hitchcock). 

Xorth America. From 
New England and Vir- 
ginia west to Iowa, Mis- 
souri and Texas. 



16. PANICUM .\ANTHOPHYSUM. 

Panicum xanthophysum A. Gray. Ann. Lye. N. Y. 3; 233. 1835. 
Scribner. Bull. U. S. Uept. Agrl. Div. Agros. 17: 103. /. :>99. 1899. BriltOD 
ftnd Browu. 111. Fl. 1: IIS. f. SSS. Scribaer aad Merrill. Kbodora. 3: 108. 
Vatey. Conir. U. S. Nat. Herb. 3; 29. Watson and Coulter. Gray's Man. 
431. {6ed.) 



DESCRlPTrON. 



Si.ESDER Panicu.m. A slender, or occasion.illy rather stout, 
erect perennial, i to 2 feet (j-6 dm.) high, sparingly branched near the 
hase, with hriadly lanceolate leaves 2 to 6 inches (6-15 cm.) long, and 
simple, rather fcw-flowcred, racemose panicles i to 3 inches (3-8 cm.) 
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ra. II. Dlitrlbntlon at ipeolei at i^inleum. + From obaermMoa. • HerbKrlnia, 



74 QBASSE8 OF IOWA. 

long, Spikclets obovoid, obtuse, about 1.5 line (3 mm.) long, the second 
and third glumes pubescent. Dn', sanily soil. June to September. 

DISTRIBUTION. 

lou-a. The species has not been found in the state, although re- 
corded in Gray's Manual and Britton and Brown's Illustrated Flora. 

North .imerica. In dr>- soil, Quebec to "Pennsylvania, west to 
Minnesota and Manitoba. 

17. PANICUM MACROCARPON. 

Panicum macrocarpon Le Conte, Torr. Cat. 91. 1819. Nosh, in 
Brittoa and Brown. III. PI. 1: 117. /. 256. Scribner aod Merrill. Rtaodora. 3: 
111. Most of the Iowa material bas usually been referred to P. /aiiMiimViiit. 



Fto SS. 

/VinfcuBi laniliopltt/iuiii 
(Charlotte H. King.) 




(Cbkrlottu H. KiDg.) 
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DESCRIPTION. 

Large Fruited Panicum. A stout, glabrous perennial, culms 
smooth, branched above, i to 2^ feet (3-10 dm.) high, with broad lan- 
ceolate leaves; leaf blade 2 to 5 inches (5-17 cm.) long, i to li inches 
(2-4 cm.) wide, cordate, clasping at the base, long acuminate, glabrous on 
both sides or with a few scattered strigose hairs, usually ciliate on the 
serrulate scabrous margins, especially near the base; sheaths glabrous or 
sparingly pubescent, generally somewhat ciliate on the margins, shorter 
than the internodes ; ligule very short ; few open flowered panicles, 2 to 
4 inches (5-15 cm.) long; rachis glabrous, branches alternate, decom- 
pound, glabrous, spreading erect; spikelets 1^ to 2 inches (3-4 cm.) 
long, oval to obovate; first glume one-third to one-half as long as the 
spikelet, acute or obtuse; second and third glumes pubescent, turgid, 
9- II nerved; flowering glumes l^ to li lines (2.5-3 n^m.) long, mi- 
nutely pubescent at the apex. Moist places. July to August. 

There are intergrading forms between P. macrocarpon and P. lati- 
folium. The P. laiifolium is east of our range generally, but it may 
be looked for in the eastern half of the state. 

DISTRIBUTION. 

Iowa. Ames (Carver) ; Ames (Ball and Sample, Hitchcock, 
155 Ball, Bessey, Beardslee) ; Iowa City (Hitchcock); Clermont, 
2048, 2178 (Walker); Johnson County, 3 (Miss Linder, Shimek) ; 
Muscatine, 501 (Reppert) ; Winterset (Carver) ; Dysart (Miss Sir- 
rine) ; Colfax (Mead) ; Albin (Wheeler), Creston (Andrews). 

North America, Maine, New Jersey, New York (Washington 
County, Parry), District of Columbia (Hamilton Hill, Washington; 
Ball), North Carolina (Duns Mt., Small), (Boynton) Florida; west 
to Alabama and eastern Tennessee; north to Missouri (St. Louis, Eg- 
gert; Allenton, Pammel), Iowa, Wisconsin, Minnesota to Quebec and 
Ontario. 

IB. PANICUM LATIFOLIUM. 

Panicum /ait fo/iumL. Sp. PI. 58. 1753 (1 ed.) Watson and Coulter. 
Gray Man. 632. 1889. (6ed.) Walt. Fl. Car. 73. 1788. Scribner. Bull. U. 
S. Dept. Agrl Div. Agros. 17: 100. / 396 Scribner r nd Merrill. Rhodora. 
3: 111. Vasey Contr. U. S. Nat. Herb. 3: 33. 
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Paaicum PorUfianutn Nash, io UrittoD aad BrowD. lU. Fl. 1: 117. 
/ 254. 1896. Bull. Torr. Bot. Club. 23: 420. 1895. 

Panicum IVaileri PoJr. in Lam. Encycl. iSuppl. 4: 282. 1816. Scriboer 
Grasses of Tenn. Bull. Univ. Tenn. Agrl. E«p. Sta. 7; 47. /. 41. 



DHSCRIPTION. 

PoRTKRS Panicum. A rather 
slander, branching perennial, i to 
2 ieet (j to b dm.) high, with 
broad, ovate- lanceolate leaves, and 
fav-flowereii, nearly simple pan- 
icles. Spikclcts ovate-elliptical or 
pear-shaped, obtuse, about 2 lines 
(4 mm.) long, outer glumes 
shortly pubescent. Common in 
open woodlands and thickets. May 
to October. 

DISTRIBUTION. 

loiL-a. Cedar Rapids (Hitch- 
cock); Unionvillc (Shimek). 
A'or/A America. Maine, Ontario 
to Minnesota southward to Flor- 
ida and Texas. 




19 PANICUM WILCO.\lANUM. 
Panicum WiUoxianum Vasey. Bull. Div. Bot. U. S. Dept, Agrl. 8: 
32. 1889. SeribDcr. 0. s. Dept. Agrl. Div. Agros. 17: 95. /. 391. Britton and 
Brown. 111. Fl. 1: 119. A 260. 
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DESCRIPTION. 
Wilcox's Panicum. An 
erect, sparingly branched pe- 
rennial 5 to II inches (1.2- 
2.8 dm.) high, papillate 
hairy sheaths, ligulc a rinj; of 
liairs; long acuminate leaves 
I J to J inches (4-700.) lon^', 
pubescent with lon;^ hairs, 
margins rough. Panicle 1 to 
li inches (2.5-4 ^"'O '"ng, 
usually compact, spreading or 
ascending, spikelets i} lines 
(2.5 mm.) long. Lower scale 
with broad base about one- 
third as long as the spikelet, 
pubescent, second and third 
nearly equal, pubescent. Dr^' 
soil. May to August. 

piSTRIBUTIO.N. 

I'ma. Council Bluffs, 1285 
(Pammel), Missouri Valley, 
3198 (Pammel), Gilbert Sta- 
tion (Carver). 

Xorih .hiuruM. Kiinsa,s 
northward through Nebraska, 
central and western Iowa, 
Dakotas and Manitob;i. 

20. PANICU.M I,EIBERGil. 
Panieum Leibergii Scribn. Jo Vasey. Bull. U. S. Depl. ArM. Uiv. Bot 
8: 32. Scriboer. Bull. U. .S. Dept. ARtl. Div. Agros. [7i 101, /. 397. 1899. 
Nash ID BrittoD and Brown, 111. Fl 3; 497. /. 239. 1896. 

Panieum seoparium var. Leibergii Vasey. Contr, U. S. Nat. Herb. 
3:31. 

IIESCRIE'TKIN. 

Leiberg's Pamcu.m. a slender, iiscendini;, perennial grass, 

ij to 3 feet (3-6 dm.) high, with rather broad, flat leaves and fcw- 

. flowered panicles of cumparatively large, obtuse, spikelets, lA to 2 lines 

(3-4 inni.) long, the outer glumes papillate-pilose with stiff, spreading 

hairs. May to July. 

Panieum Leibergii is common in meadows of central and northern 
Iowa. First found by J. B. Leiberi^ in northwestern Imia. 
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DISTRIBUTION, 

Iowa. Mt. Pleasant, 1507 (Mills) ; Emmet County, 1068 
(Cratty) ; Story City, 2087 (Miss Rantscliler and Sample) ; Ames 
(B«ardslce, Bessey) ; Dubuque (Pammel); Greenfield (Stewart); 
Ames, 16 (Ball and Sample) ; Story City, 1915 (Pammel ant! Rcyer) ; 
Story County (Hitchcock); Story City, 965 (Pammel); Johnwn 
County (Shimek). 

North America. From Minnesota to loua, the Dakotas, Nebraska 
and Missouri. 

21. PANICUM SCRIBNERIANUM. 
Paaicum Seribnerianum 
Nasb, Bull. Torr. Bot.Clnb. 
22: 421 . 1895. Nash in Bntton 
and Brown III Fl. 1: 118. /. 
25<). 1896. Scribner. Bull, U. 
S. Dept, Agrl. Uiv. Agros.l7: 
97. /. 393. 1899. 

Panitum scofiarium 
SerenoWarsoQ. Id part. Gray 
Man. 632, 1890. (6ed.) 

' Panieunt paucUlorutn. 
Gray Man. 613. 1S48. 
DESCRIPTION. 
SCRIBNER's P.4NICUM. 

An erect and finally branch- 
ing perennial i to 3 
feet (iJ-6 dm.) Iiigli, 
with usually papillate-pil().ic 
or lesi; spread- 
'es which arc 
scabrous be- 
small ovoid 
I A inches (2- J 
Spike lets oho- 
1.) 




sheaths, 

in):, flat lea> 

smooth and 

neath, and 

panicles 1 to 

cm.) long. 

void i\ lines (3 

long, nearly glabrous, 

dry or moist soils. May 

to September. 

Fanicum Svribnerianum 

all parts of the state. The 
flose ^ly F. Leibfrgii oc- 
curs on lower groimd. 

DISTRIBUTION. 

lou-a. New Hampton, 2295 (Rolfs); Charles City (Arthur); 
Muscatine (Reppert) ; Iowa City (Hia-hcock) ; Greene (Miss Price); 
Des Moines (Carver); Mt. Pleasant, 1914 (Mills); Cedar Rapids 
(Shimek) ; Tama County (Sirrine) ; Maquokcta (Goodcnow) ; Green- 



i.b. e, SpllO'letB. 
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field (Stewart) ; Sioiiv City (Miss Wakeiield) ; Colfax (Mead) ; Boone 
(Carver); Arnistnmi;, 10O8 ( C ratty ) ; Muscatine 2081, Story City, 
Marshatltown, New Albin 1925, Missouri Valley tisS, Coiincil 
Bluffs, Carroll 14,^0, l>e Witt 1446, New Albin 932, Council Bluffs 
1306, Dc Witt 144J, Ottumwa 2182 (Panimcl); Ames (Bessey, Sir- 
rinc, Hodson, P. H. Rolfs 178, Ball, Beardslee, Crozier) ; Woodbine 
24 (Burgess) ; Johnson County (Aliss Linder, Shimek) ; Cedar Rapids, 
Lyon County (Shimek) ; Johnson County (Hitchcock and Macbridc) ; 
Lineville (Shimek). 

North America. Maine to Ontario, New York, Tennessee, Ari- 
zona, Missouri (Independence, Bush-729), Nebraska (Crete, Pammcl ; 
Alma, Pammel) ; Iowa, Minnesnta( ^Iinneapolis, Sandberc) ; Wisconsin 
(Madison and La CriKsc. Painmcl); westward to Wyoming and 
^juthward to Texas and Arizona. 

22. PANICUM ATLANTICUM. 




/^ni 



Alia 



(Dlv. Df Asros. U. 8. D*pt. Agrl ) 



Nash. Bull. Torr. Bot. LIub. 
24: 316 1897. Scribner. Am. 
Grasses Bull. U. S. Dept. Agrl. 
Div. AgroB, 17: 76. /. 312. 1899. 
Nash in Britton and Brown. 
III. Fl 3: 500, f. 25. 

Panicufit haemacarpon 
A<-he. Jour. E. Milch. Sci. Soc. 
16: 55. 1898. 

DESCRri'TION. 

Atl.\nti(J Panic Grass. 
A slender, erect, much- 
branched perennial, i to 2 
(eet (j-5 dm.) high, with 
the culm sheaths, and 
erect, linear-lanceolate leaves, 
papillate-pilose with long, 
white, spreading hairs. Pan- 
icle 2 to 3l inches (4-6! 
cm.) long, Spikelets obo- 
vate, obtuse, about i line (2 
mm.) long, the nine-nerved 
second and third -glumes 
densely pubescent with short, 
spreading hairs. In open 
\vxx>ds. 

DISTRIBUTION, 

lav; a. Jewell Junction 
(Carver), Missouri Valley 
(Pammel). 

Korlh America. Maine^ 
Virginia, and west to Iowa 
and Nebraska (Hastings, 
Panunel), and Kansas. 
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North Jiiierka. In open woods from Maine and Virginia to Kan 
sas, Nebraska, loua and Illinois, 

23 PANICUM LANUGINOSUM. 
Panicum lanuginosum EH. Sk. Bot. S. C. &Ga. 1: 123. 1817. Nash ii 
Britton and Brown. 111. Fl. 3: 498. /. ^4a. 1895. 

PanicutH Tennesseeitit Astae. Jour. 1 
It is not Panicum pubescens Lam. Encycl 
Merrill. Rhodora. 3: IZl. 

DESCRIHTIO-N. 

Hairy Panicum. A slender, linally mudi-branched perennial, b 
to 20 inches (12-40 cm.) hish, with flat, erect, and rather thick, nar- 
rowly lanceolate leaves. Culms erect or as^urgent, usually geniculate 
at the lower joints, branching throughout, especially above, villous or 
nearly smooth ; nodes bearded ; sheaths 
shorter than the intcrnodcs, densely villous 
or pilose, with long spreading hairs, very 
hairy at the throat; ligule a fringe of short 
hairs; leaf-blades on the primary culm 2 
to 4 inches (4-8 cm.) long, 3 to 6 lines 
(6-12 mm.) wide, (those of the branches 
smaller) very acute, rounded at the base 
and somewhat clasping; margins minutely 
serrulate-scabrous and pilose;surfaces papil- 
late-pilose with long white hairs, or nearly 
tjlabrous. Panicle of the primary culm 
about 3 inches (6 cm.) long, ovate or 
sub-pyramidal, the spreading branches soli- 
tary, or in pairs, compound to the base, 
scabrous or pilose; pedicels equalling or 
eiitceeding the spikelets in length. Panicles 
of the branches nearly simple and few- 
flowered, usually partially enclosed within 
the leaf sheaths. Spikelets i line (2 nun.) 
long, obovate, obtuse; first glume about 
one-fourth the length of the spikclet, obtuse 
or acute; second and third glumes pubes- 
cent, prominently seven-nerved; the third 
with a rather small palea; fourth glume 
smooth and shining, broadly obtuse. This 
grass is common in dry soil, prairies. May 
to September. 
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f'anicum laniigiuosum Is ii variabSc species and can only be sep- 
arated arbitrarily from P. unciphytlum. Perhaps we ought to regard 
the two as one variable polymorphi; species, 

DISTRIBUTION". 

lou-a. \It. Pleasant, igiO (Mills); Uc Witt, 1444 (Pammel); 
Ames, Iowa City (Hitchcock); Ames, 27 (Bessey); Linevillc 
(Shimek); Charles City (Pammel); Clermont (Walker). 

\tirtli America. In dry, open, woodland soil from New Jersey, 
D. C. (Washington, Vasey), to Florida and Alabama; Washington 
(Kittitas County, Sandberg), Missouri (Webster, Pammel). 
24. PANICUM UNCIPHYLLUM. 

Panicum unciphyllum TuM Gram. Paa. 242. 1826. Scriboer aod Mer- 
rill. Rhadora 3; 121. 1901. Btitlon Mao. 1040. 86. 

Panieutn pubescens A. Gray, not Lam. Britton Man. 86. 



.rIs^, 



UESCRd'TIOX. 

An erect, or ascending, caespitose, 
nt length much branched, pubescent pe- 
rennial, I to 2i feet (3-8 dm.) high, 
with lanceolate leaves, exserted, ovate 
panicles and pubescent spikelets. Culms 
pilosewithweak hairs; nodes sparingly 
bearded or smooth ; sheaths striate, 
loose, usually shorter than the inter- 
nodes, pilose with spreading or ascend- 
ing hairs; Hgule a lons-ciliate fringe; 
leaf-blades ascending, firm or even 
rigid, acuminate, slightly narrowed at 
the rounded or truncste base, densely 
pubescent beneath with short spread- 
ing hairs, smooth above or often 
with scattered papillate hairs 2 to 5 
inches (4-10 cm.) long, 2 to 6 
lines (5-12 mm.) wide. Panicles 2^ 
to 5 inches (5-10 cm.) long, usually 
purplish, the branches spreading, 
generally few- flowered. Spikelets 
elliptical, obtuse. ( t.5 mm.) long;first 
glume small, about one-fourth as long 
as the spikelct; secwnd and third 
F.O.00. ft.„*«munHpAW<— . (.. i^'"™*^^. •^I"-'''' P"hescent with spread- 

aplkelett. {Oh«rlo»e M. King. ) ing haLTS. 
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DISTRIBUTION. 

loua, Muscatine, 2281 (Reppert) ; LuVerne, 2268 (Blumer) ; 
2331 Steamboat Rock, Boone 2326, Steamboat Rock 2163, Des 
Moines, 2256 Bloomfield (Pammel) ; Boone (Carver) ; Armstrong, 
1067 (Cratty) ; Ames (Bessey, P. H. Rolfs, 157, Ball) ; 1139, Durant 
(Weaver) ; Mt. Pleasant (Mills, Witte) ; Fayette, 1087 (Fink) ; Sioux 
City, Iowa City (Hitchcock); Ames 11 (Beardslee) ; Unionville 
(Shimek). 

North America. New Brunswick to the Pacific Coast and south to 
Texas. 

OTHER SPECIES OF PANICUM. 

Several other species of Panicum range westward to Wisconsin 
and Minnesota and may be looked for in eastern Iowa. Among them 
Panicum barbulatum, P. clandestinum, P. commutatum, P. dichotomum 
and P. sphaerocarpon (P. polyanthes Schult). These are described by 
Scribner and Merrill Rhodora 3 : 93. 

3. SETARIA. 

Setaria Beauv. Agrost. 113. 1812. Engler and Prantl. Nat. Pflanz. 
Fam. II. 2: 36. /. 29. Bentham and Hooker, Gen. PI. 3: 1105. 

Pennisetum Endlicher. Gen. PI. 85. Pers. Syn. 1: 72. in part. 

Ixobhorus Schlecht. Linnaea. 31: 420. 1861-2. Nash. Bull. Torr. Bot. 
Club. 22: 423. 1895. 

Chaetochloa Scribn. Bull. U. S. Dept. Agrl. Div. Agros. 4: 38. 
1897. 

Chamaeraphis KMn\.z^. Rev. Gan. 767. (Not the Cbamaeraphis of R 
Br.) 

Spikelets as in Panicum, but surrounded at the base by few or many 
persistent, awn-like bristles (aborted branches) which spring from 
pedicels below the articulation of the spikelets. Inflorescence a 
densely many-flowered, cylindrical, or somewhat interrupted, 
spike-like panicle. Annuals with flat leaves and terminal, 
bristly, spike-like panicles. 

Bentham & Hooker give the number of s[>ecies as 10; the same 
number is given by Hackel. In temperate and tropical regions. All of 
our Iowa species are from the Old World. 
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KEY TO THE SPECIES OF 8ETARIA. 

Bristles downwardly barbed S, verticillata . * 

Bristles upwardly barbed. 

Bristles 5-16 at base of each spikelet. Second empty glume much shorter 

than the flowering glume 5. glauca.^ 

Bristles 1-3 at base of each spikelet, second empjty glume nearly or quite 
equalling the flowering glume. 
Spike-like panicle 2-8 cm. long, 1 cm. or less thick, spikelets 2 mm. 

long , bristles green 5". inridis . * 

Spike-like panicle 5-20 cm. long, 1-3 cm. thick, spikelets 2.5 to 3 mm. 
long , bristles usually purple , cultivated 5". Italica . * 

1. SETARIA VERTICILLATA. 

Setaria veriicillata Beauv. Agrost. 51. 1812. Watson and Coulter in 
Gray's Man. Bot. 634. Vasey. Contr. U. S. Nat. Herb. 3: 39. 

PanicumverticUlatum L. Sp. PI. 82. 1762. (2. ed.) 

Chamaeraphis veriicillata Porter. Bull. Torr. Bot. Club. 20: 196. 1893. 
Beal. Grasses. N. A. 2: 151. 

Ixophorus verticillatu^ Nash. Bull. Torr. Bot. Club. 22: 422. /. 6. 1895. 
Britton and Brown. HI. Fl. 1: 126./. 280. 1896. 

Pennisetutn verticillatumK. Br. Prod. 1: 195. 1810. 

Chaetochloa veriicillata (L.) Scribn. Bull. Div. Agros. U. S. Dept. 
Agrl. 4: 39. Scribner & Merrill. Bull. U. S. Dept. Agrl. Div. Agr. 21: 16. 
/. 6. 



DESCRIPTION. 

Whorled Millet. A low, spreading, much-branched annual, 
^ to 1 foot (1-3 dm.) high, with short, cylindrical spikes and lanceolate 
leaves, li to 3 inches (3-6 cm.) long. Culms compressed, geniculate, 
decumbent, very glabrous: nodes smooth; sheaths very loose, striate, 
compressed, glabrous, margins smooth, shorter than the internodes; 
ligule short, densely ciliate-f ringed with white hairs; leaf blades 
il to 3 inches (3-6 cm.) long, 2 to 4 lines (4 to 8 mm.) wide, cordate 
at the base, long-acuminate at the apex, scabrous, and sparingly papillate- 
ciliate on both sides, especially below, margins cartilaginous, serrulate- 
scabrous. Inflorescence dense, cylindrical, 1-3 cm. in diameter, pur- 
plish ; common axis angular, scabrous, branches very short, subverticil- 
late, densely flowered, setae 1-2, purple, stout, flcxuous, retro rsely scab- 
rous, 3-8 mm. long. Spikelets 1.5-2 mm. long, nearly sessile, elliptical- 
ovate; first glume triangular ovate, acute or obtuse, 3-nerved, about one- 
third the length of the spikelet; second glume ovate, obtuse, 5-7 nerved, 
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Fio. ai. Selarta veriMUaia^H. eplkelet 
(DiT. ARroB. U. 

nearly equaling the 5-7 ncrvcii, at 
palpa in its axil; flowering; glume 
acute, striate, nearly smooth or vci 



iwInK bristle and glnmei: b. splkelet 
Dept. Agrl. ) 

third glume, which bears a short 
ahcjut [.5 mm. long, elliptical, ovate, 
y finely transversely wrinkled below. 



Palea similar in te\ture and markings, about as long as the glume. 

DISTRIBUTION. 

Iowa. Muscatine 520 (Reppcrt) ; 929 Mt. Ayr (Beard) : Iowa 
City (Hitchcock); 773 \U. Pleasant (.Mills); Council niuffs. 1449 
De Witt, 1300 Council Bluffs (Pammcl); Keokuk (P. H. Rolfs); 
LeCIaire (F. M. Rolfs) ; Winterset (Carver) ; 2231 Ft. Dodge (Pam- 
mcl and Sokol); Johnwin County (Miss binder, Hitchcock and Mac- 
bride). 
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North America. From New England, New Jersey {New Bruns- 
wick, Halsted) to Virginia, Alabama, Texas, Mexico, to Missouri (St. 
Louis, Pammel), Nebraska, Iowa and Illinois. Nova Scotia to New 
Brunswick and Ontario. 

2. SETARIA GLAUCA. 
Silaria glauca Beaviv. Agros. 51. 1812. Watson and CoTiller. Gray. 
Man. Bot. 634, pi. IS. 1890. (6th ed.) Scribner. Grasses of Tenn. Bull. 
Univ. Tenn. Agrl. Esp. Sta. 7: 56. /. 62. 1894. Vasey. Contr. U. S. 
■ Nat. Herb- 3: 38, 

Panicum glaueuw L. Sp. PI. 56. 1753. 

Chamaerapkii glaaca Kuntz. Rev. Gen. PI. 767. 1891. Chamatraphis 
glancaiL.) Kunti. Beal. Grasses N- A. 2: 155. 1896. 

Ixofihorui glaucus Nash. Bull- Torr. Bo!. Club. 22: 423. 1835. Nash 
in Britton and Brown. 111. Fl- 1: 126. f. 2SI. 1896. 

Chaelochloa slauca{h.) Scriba. Bull. U. S. Dept. Agrl. Div. Agros. 
17: 105. /. 401. 1899. Bull, U. S. Dept. Agfl. Div. Agros. 4: 39. 1897. 
Scribner and Merrill. Bull- U. S, Dept. Agrl. 21; 9. /. 1. 1900. 
uescriptiox. 
Yellow Fox T.ail or 
Pigeon Grass. An erect 
annual, i to 2 feet, (2^-5 
dni.) high, with flat leaves 
and a bristly, cylindrical, 
spike-like, densely flowered 
panicle, 1 to 3 inches (2-6 
cm.) long. Culm scabrous 
just below the panicle, 
otherwise smooth. Sheaths 
smooth; ligule a dense 
fringe of smooth hairs ; 
leaf-blade 3 to 10 inches 
(6-20 cm.) long, 2 to 5 
lines (4-to mm.) wide. 
nearly smooth on the dorsal 
surface, very scabrous on 
the upper surface and mar- 
gins, and Mcasionally pilose 
near the base. Axis of the 
panicle densely pubescent. 
Bristles five to ten on each 
spikelet, yellowish or rarely 
purplish. Spikelets ovoid, 

Via. «t. 5efar«iptau«i.-a, aplkeletshawlDe: about 1^ lines (3 mm.) 

lheMiMmdg1iune,lhenpperportl0Dorthefliiw>^ng , t- ■ , 

gloma and brlaUea: b. apikelet xhowlDg the bwMt long. 1- irst glume about 

of the Brat kodthlrd gluniM. (IMt. Agra. U. 8. 1 i- . / , „„ i i„„_ 

Dept. artL) J I'nc (' mm.) long, 
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three-nerved, second nearly half the length of the spikelet, five-nerved ; 
the third five-nerved and as long as the transversely rugose, flowering 
glume. Fields and waste places about dwellings. June to September. 
Pigeon grass is abundant in all parts of the state, introduced by 
the earliest settlers. A pernicious weed in all cultivated fields. 

DISTRIBUTION. 

Iowa. High Bridge (Lummis) ; State Center (Pammel) ; Post- 
ville 3347, 3006, 3151 Lansing, 3164 Steamboat Rock, 3058 Pilot 
Mound (Miss King) ; Jackson County, Keokuk (Shimek) ; Calhoun 
County (Rigg) ; 3047 and 3283 Steamboat Rock, Eagle Grove, Car- 
roll, Dakota City, 883 Slater, JeflEerson, Marshalltown, Clinton, Car- 
narvon, 1450 De Witt (Pammel) ; Gilbert, Jewell Junction, Indian- 
ola (Carver) ; Ames (Zmunt, Fairfield, 910 Wadleigh, Hitchcock, 
Ketterer, 180 Ball, Sirrine, Pammel, Bessey) ; 3346 Marathon (Rob- 
erts) ; 957 Battle Creek (Preston) ; 647 Mt. Ayr (Beard) ; LeClaire 
(F. M. Rolfs); 740 Dixon (Snyder); Dysart (Miss Sirrine); Sioux 
City (Miss Wakefield) ; Taylor County (Pool) ; Keokuk, Lawler (P. 
H. Rolfs) ; Marshalltown (Stewart); Mt. Pleasant (Witte) ; Fay- 
ette (Fink) ; 743, Emmet County (Pammel and Cratty) ; Muscatine 
(Reppert) ; Belmond (Clark) ; Manly (Williams) ; West Union 
(Whitmore) ; 832 Belknap (Rankin) ; Anderson, Charles City, 848 
LibertyvIUe (Baldwin); Marshalltown (Eckles) ; Red Oak (Holt); 
Keokuk (Shimek) ; Council Bluffs (Misses Cavanagh and Dilne) ; 
Johnson County (Hitchcock and Macbridc) ; Algona (Watson). 

North America, Maine, Connecticut, New York to Florida; 
Alabama, Texas (Navasota, Blackshear), Louisiana (Ball), Arkansas 
(Rolfs), Mexico, Colorado (Petersburg, Pammel, Johnson, Lum- 
mis and Buchanan), (La Porte, Pammel and Johnson), Iowa, Minne- 
sota, Missouri (St. Louis, Pammel), Nebraska (Crete, Pammel, 207), 
the Dakotas, Wisconsin (LaCrosse, C. M. King) ; New Brunswick to 
Saskatchewan. 

General. From British Islands, Germany, France and east to 
Asia and Australia. 

3. SETARIA VIRIDIS. 

Setaria viridis. Beauv. Aja:ros. 51. 1812. Watson and Coulter in Gray's 
Man. Bot. 634. (6 ed.) Lamson-Scribner, Grasses of Tenn. Bull. Univ. of 
Tenn. AgrL Exp. Sta. 7: 56. pi. 16. /. 63. 1894. 

Panicum viride L. Sp. PI. 83. 1762. (2 ed.) 

Ixophorus viridis Nash, in 111. Fl. 1: 126. /. 282. 1896. 

Chamaeraphis viridis L. Porter. BuH. Torr. Club. 20: 196. 1893. Beal. 
Grasses of N. A. 2: 157. 1896. 

Chaeiochloa viridis Scribn. Bull. U. S. Dept. Agrl. Div. Agros. 4: 39. 
1897—7: 71. /. 65. 1900. 
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§ Green Fox Tail. An 

^ erect, glabrous, cacspitose an- 

We I tiual, * to j feet (2-9 dm.) 

Jff /4'^ '"6*^ "'*^ short, lanceolate 

Icives and dense, cjlindrical 
spike-like, green panicles i to 
4 inches (2-10 cm.) long. 
Culms usually much branched 
at the base, glabrous; nodes 
smooth; leaf-blades 2 to 10 
inches (-5-2.5 dm.) long, 2 
to 5 lines (4-10 mm.) wide, 
long-acuminate, slightly scab- 
s on both sides ; setae slen- 
der, strict, spreading, an- 
trorsely scabrous, 5 to 7 J 
lines (1-I.5 cm.) long, grepn 
or rarelj purplish, Spikelets 
about 1 line (2 mm.) long; 
second and third glumes five- 
rved, equalling the spike- 
let: flowering glume ellipti- 
cal, rounded at the apex, fine- 
ly and faintly transversely 
wrinkled below, or only 
ind pitted. In waste 
places and cultivated grounds 
throughout North America, 
July to September. 
1 grass is abundant in all parts of the state, everywhere a 
weed in cultivated fields. 

DISTRIBUTION. 

hiwa. 28 Des Moines. 1007 Manchester, 268 Clinton, Wheat- 
land (Ball); Dakota City, Eagle Grove, Ehnore, Minn., Minnesota- 
Iowa line, Carroll, 102.1 Kossuth County, Webster City, Jefferson, 
Council Bluffs, Carnarvon, Dakota City, Sioux City, 2261 Des 
Moines. 2220 Webster City, Muscatine, Des Moines, Mason City 
(P:uiimcl) : Ames (Zmimt. Stewart, Fairfield. C. A. WiNon, Ketterer. 
Hitrhcock, Weaver, Ball, Sirrinc) ; 3285 Steamboat Rock (Miss 
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King); Hamilton to Hancock County (Preston); Rock Rapids, Keo- 
kuk County, Forest City, Johnson County (Shimek) ; 808 Kossuth 
County (Pammel and Cratty) ; Decatur County (Fitzpatrick) ; In- 
dianola (Carver) ; 1085 Fayette (Fink) ; Dysart (Miss Sirrine) ; West 
Union (Whitmore) ; Jewell Junction (Carver) ; Cedar Rapids (Miss 
Hall) ; 692 Glenwood (Jackson) ; Montrose (Osborn) ; Sioux City 
(Miss Wakefield) ; 712 Amana (Schadt) ; 23 Forest City (Shimek) 
Mt. Pleasant (Mills) ; Lawler (P. H. Rolfs) ; Battle Creek (Preston) 
Van Cleve (Warden); 1136 Durant (Weaver); Alden (Stevens) 
Boone (Carver) ; West Union (Whitmore) ; Le Claire (F. M. Rolfs) 
Indianola (Carver) ; Johnson County (Fitzpatrick) ; 716 Dixon (Sny- 
der) ; Plymouth County (Brown). 

North America, From Maine, New York (Washington County, 
Parr>) ; Connecticut (Glastonbury, Wilson), New Jersey (Shelton, 
Halsted), District of Columbia (Washington, Vasey), south to Flor- 
ida; Alabama to Texas (Buckley), Mexico, Utah to Colorado (Ft. 
Collins, Cowen), Nebraska (Grand Island, Broken Bow 18, 74, Pam- 
mel; Crete, Pammel, 200; Kearney, Holms), the Dakotas, Iowa, Min- 
nesota (Sand Lake, Sandberg), (Winona, Holsinger), Wisconsin 
(La Crosse, 3127 D. S. Pammel; La Crosse, Pammel), Illinois (Chi- 
cago, Pammel) ; Nova Scotia, Manitoba and Saskatchewan. 

General, Great Britain through Germany, Denmark and warmer 
portions of Europe generally. Asia (India), China, Japan, Africa, 
Australia and South America. 

4. SETARIA ITALICA. 

Panicum Italicum L. Sp. PI. 56. 1753. 

Seiaria /ia/ica Be&uv. Agros. 51. 1812. R. & ?J. Syst. 2: 423. 1817. 

Seiaria lialica Kunth , Watson and Coulter in Gray Man. Bot. 634. 
1890. (6 ed.) Scribner. Grasses of Tenn. Bull. Univ. Tenn. Agrl. Exp. 
Sta. 7: 56. f.64. 1894. 

Chatnaeraphis Italica (L.) Kuntze. Rev. Gen. PI. 768. 1891. Beal. 
Grasses of N. A. 2: 154. 1896. 

Ixophorus Italicus (L.) Nash. Nash in Britton and Brown 111. Fl. 1: 
127. /. 283. 1896. Bull. Torr. Bot. Club. 22: 423. 1895. 

Chaeiochloa Italica (L.) Scribner. Bull. U. S. Dept. Agrl. Div. 
Agros. 7: 74. /. 68. 1900. (3d ed.) Scribner and Merrill. Bull. U. S. 
Dept. Agrl. Div. Agros. 21: 20. /. 9. 1900. Bull. U. S. Dept. Agrl. Div. 
Agros. 4: 39.1897. 

•The Sttaria Oermnuica Is considered a Kood species by some botanists. 

Sctaria Oermanica BeBuv. Asros. 51. 1812. Scrlbn. GrasKes of Tenn. Bull. Univ. 
Tenn. Agrl. Exp. Sta. 7:66. 1804. Panieuni Germanicum (Mill.) Gard. Diet. 1. 1768. (8th 
ed. ) Chaetoehloa Italica ytLT. Germanica (Mill.) Scribn. Scribner. Am. Grasses. Bull. U. S. 
Dept. Agrl. Div. Agros. 21: 21. 

DESCRIPTION. 

GxRMANT MlLUCT. — A caespitose annual, from I to it feet (3-9 dm.) high, with narrow 
panicles, about H inch (I cm.) in diameter, and lon^. usually purple setae, some forms 
approaching Setaria viridis. 
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DESCRIPTION. 
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Italian Millet or 




Vj^Sv / Ajft^^^& 




Hungarian Grass. A 
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stout, erect, somewhat 
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glaucous annual, i to 8 
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feet {10-24 dm.) high, 




«# ■ MB. 




with broad leaves and 
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large, dense, . compounil. 
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spiciform panicles 3 to 
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8 inches (8-20 cm.) in 
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length. Nodes bearded. 




V 11 \ Jl^ \ 




with short, ap'pressed 
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hairs; leaf-blades lanceo- 
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late, narrowed at the 
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base, long-acuminate, 8 
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to lO inches (a-4, dm.) 
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long, h to 1^ inches (il- 




1 !/\M /\ f /Sk /*/ 




3 cm.) wide, scabrou*. 
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I'iinicles dense,' cvlindri- 
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™l. : .0 ,J inches (2-3 
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cm,) in diameter; rachis 
densely villous; setae one 
to three, green or pur- 
plish, antrorsely sca- 




'" 7^/ 




brous. Spikelcts elliptical. 


Fio.fti 


Sflarta Ilalica.-a. b. Spikelfta wll 


:h 


lines (2j-3 mm.) long. 


br1.tlea'; c. 


flowering Klome. (Dlv. ARinM. U. S. Dept. 


obtuse; second and third 


Agrl.) 






glumes about equalling 


the flowering glume, five to seven-nerved ; 


flowering glume glossy, nearly 


smooth. 


Widely i-ultivateJ. Quebec to 


M 


innesota, south to Florida 


and Tex 


as. July to September. 







This farm U luiully regmrded aa onlj a varlel; ol the Italian UlUet, and U onl; 
in cnltlTMlonor perhapa sprlDglDg up troiD aet^ on land where cultivated the 
preTlooa. The Oerman differ? from the Italian Millet In haTlnjt a more dense or cc 
and oaoalir erect panicle or "bead," WIdel; cultivated in most parts of the Vt>r1( 



Itnca. Formi which mar be regarded as 
Jefferson (Pammel) ; Ki Emmet CoontT (Pan 
Waterloo (Hltohoock). 

^orUi America. Occasionally spontaneons after cnltlTal: 
and northweetern states and on the Paclflc Coaat. 
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Millet or Hungarian grass is widely cultivated in this state; gen- 
erally as a catch crop. It has established itself chiefly in cities and along 
railroads. 

DISTRIBUTION. 

Iowa. Le Claire (F. M. Rolfs); Waterloo (Hitchcock); 924 
Emmet County (Pammel and Cratty) ; Carnarvon, Sioux City, Jeffer- 
son, Carroll, Boone, Dakota City, Turin, Logan (Pammel) ; 3144 and 
3046 Pilot Mound (Miss King and A. MacCorkindale) ; Mt. Pleas- 
ant (Mills) ; 1 137 Durant (Weaver) ;• 27 Des Moines (Ball) ; Ames 
(181, 1026 Ball, Fisher, Crozier, Hitchcock, Pammel); West Union 
(Whitmore); Van Cleve (Warden); Boone (Carver); 267 Clinton 
(Ball). 

North America, From New England to Texius, Nebraska (Crete, 
Pammel), Iowa, Wisconsin (La Crosse, Pammel; D. S. Pammel and 
C. M. King 3256 and 3316), and occasionally on the Pacific Coast. An 
introduced species. 

General. Native to Europe and Asia. Its cultivation seems to have 
been quite common in the temperate regions of Europe and Asia in pre- 
historic times. 

4. CENCHRUS. 

Ceiichrus L. Sp. PI. 1049. 1753. Endlicher. Gen. PI. 85. Bentham 

and Hooker. Gen. PI. 3: 1105. Hackel in Enjj^ler and Prantl. Nat. 

Pflanz. Fam. IL 2: 36. /. 30. Scribner. Bull. U. S. Dept.Agrl. Div. 
Agros. 20: 40. /. 26. 

Spikelets as in Panicum, awnless, but enclosed, 1 to 5 together, in a 
globular and bristly or spiny involucre, which becomes coriaceous, and 
forms a deciduous, hard and rigid bur; the involucres sessile in a ter- 
minal spike. Styles united below. (An ancient Greek name for Setaria 
Italica. ) 

About twelve species occur in the tropical and warmer temperate 
regions. One species common from Maine to New York, south to Flor- 
ida, west to Texas, Mexico, California; through Kansas, Colorado, 
Iowa, Minnesota, Dakota and Ontario. 
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CENCHRUS TRIBUL0IDE9. 



Cenchrus Mbuloides L. Sp. PI, 1050. 1753, Walson and Coulter Gray. 
Man. Boi, 634. pi. 14. 1S90, (6 ed.) licribuer. Grasses of Teno. Bull. 
Univ, Tenn, Agrl. Eip, Sta. 7: 57. /. 65. 1696. Bull. U. S. Dept Agrl. 
Div, Aeros, 7: 75, /. 69. 1900, (3d ed ) Beal. Gras^esN. A. 2: 161. /. 29. 
1896. Nash in Britton and Brown, 111, PL 1: 127, /. 26i. 1896. 

Cenchru^CaroliniafiusV'la.W.. Fl. Car. 79. 1788. 

DESCRII'TION, 

S.ANLi Bur. Annual, with 
spieading or ascending, much 
branched culms, rarely a foot 
lilgli, somewhat compressed. 
Leaves flat or simply folded, 
about six inches long, acute, 
finely serrulate along the mar- 
gins; sheaths generally muirh 
exceeding the internodes, hairy 
along the margins and at the 
throat. Burs containing the 
spikelets, six to t\vcnt>', nearly 
globose, covered with strong, 
and more or less pubescent, 
barbed spines, becoming very 
hard at maturity and readily 
falling otT. Sandy soils and 
tracts. June to October. 

Sand bur iswidely distributed 
in the state, occurring on sand 
bars and flood plains of streams 
especially in central, northern 
and ca.'itern Iowa. The most 
abundant weed on Muscatine 
Island. It is also common 
where sand ballast is used on 




»ieral view ot our of llu- epik*-- 
roi, U, a. Depl, of Agrl, ) 



DISTRIBUTION'. 



/oicn. Ames 112 (Ball, Bessey, Hitchcock); .I20i (Hunt and 
Rolfs) ; Boone (Carver) ; Maquoketa (Goodenow) ; .Manchester 989 
(Ball) ; Mt. Pleasant (Mills) : Fayette County (Fink) ; Cedar Rapids 
(Miss Hall) ; Sioux City {Miss Wakefield) ; Keystone (Koch) ; L.iw- 
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ler, New Hampton, Keokuk (P. H. Rolfs); Ft. Dodge (Bessey); 
Muscatine (Reppert) ; Decatur County (Fitzpatrick) ; Lansing 3005, 
Steamboat Rock 3 161 and 3030 (Miss King); Turin 679, Des 
Moines, Council Bluffs, Eagle Grove, Wilton Junction, 15 14 Mis- 
souri Valley, Havvarden, Clinton, De Witt 1460, Sioux City (Pam- 
•mel) ; Manchester (Blair) ; Council Bluffs (Misses Cavanagh and 
Dilne) ; Iowa City (Macbride) ; Johnson County (Miss Linder) ; 
Dubuque County (Bartsch and Fitzpatrick) ; Winneshiek County 
(Goddard) : Council Bluffs (Miss Cavanagh); Charles City (Sher- 
man). 

North America. From Maine, New Jersey (Vasey), (Dr. 
Kniskern), Virginia (Marshall Hall, Pammel), Ohio (Cleveland, M. 
Nichol; Painsville, Beardslee), south to Florida (Du Val County 
Curtiss), Alabama (Mobile, Mohr.), west through Texas (College 
Station, Navasoto, Pammel; Nealley) ; California, Mexico (Palmer), 
New Mexico (Soccoro, Vasey, 186) ; Kansas, Nebraska (M:Cook, 
Pammel; Chelsea, Clements, 2827), Minnesota (Crow Wing County, 
Sandberg) ; Wyoming (Ciriffith, 743), Wir^consin (La Crosse, Pammel; 
D. S. Pammel and C. M. King 3018), Illinois (Chicago Pammel), 
Michigan (Grand Rapids, Crozier). 

5. PENNISETUM. 

/V««w/«w Pers. Syn. 1: 72. 1805. Endlicher. Gen. PI. 85. in part. 
Bentham and Hooker Gen. PI. 3: 1105. Hackel Engler and Prantl. Nat. 
Pflanz. Fam. II. 2: 38. f.JJ. Scribner. Bull. U.S. Dept. Agrl. Div. 
Agros. 20: 41. /. 27. 
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DESCRIPTION. 




The Pennisetu'ii loiighlylui 
as an ornamental grass. 



Spikelets solitary or 2-3 to- 
gether, subtended bj- an invo- 
lucre of one to many bristles, 
«'hich are often plumose and 
fall off with the spikelets at 
maturity; inflorescence race- 
mose, or dense and spike- like. 
Glumes 4; the first empty and 
smaller than the others; the sec- 
ond usually as long as the spike- 
let, emptj-; the third empty, or 
with a palea or a staminatc 
flower; the fourth, or terminal, 
inclosing ,1 pistillate or hermaph- 
rodite floWLT and palea. Sta- 
mens J. Styles distinct or iTiore 
or less connate below; stitttiias 
plumose. Grain included in the 
rijiid fruiting giume and palea, 
free. Annual or perennial 
grasses, with simple or branched 
culms; flat leaves, with usually 
spike-like panicles terminal on 
the culms or its branches. 

About 40 species, chiefly na- 
tive to the tropical and sub- 
tropical regions of the Old and 
New Worlds, Some 12 species 
native to Mexico and Central 
America. Eight species are re- 
corded for the United States, 
I'enn'uetuin selQsum is native to 
Florida and .Mexico. One 
species, Feniinetnm lyplioiiicum 
U grown under the name of 
Pearl .Millet and ha; been cul- 
tivated of late years in Iowa, 
of Abyssinia is sometimes cultivated 
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TRIBE VI.— ORYZE-B. 

Spilcelets usually much compressed laterally, i-flowered, staminate, 
pistillate, or hermaphrodite; empty flumes 2 or none, the flower bein^ 
?ubteniJed by the floral glume and 
paiea alone, the latter i -nerved 
and regarded by some as a sec- 
ond glume; .stamens frequently 
fa; axis of the inflorescence not 
iirticulated, 

A small tribe of about forty 
species, divided among sixteen 
genera, mostly confined to tropi- 
cal America. The best known 
representative in Iowa is rice- 
ire three species, and another reprf- 




Fia. as. aplkelet of Luri\ 



ric^ (Oryxi 
a cereal. 



a), of which there 

ice (Ziz.ania), but the most important 

va), of the Old World, because of 



mber i 



the 



Spikelets uaisezual, plants 
Spikelets perfect, strongly c 



KEY TO THE OENERA OF THE ORYZBAE. 

onoecioiis ZUania.' 

□pressed Leersia.' 

1. ZIZANIA. 



XiaaniaL. Sp. PI, 991. 1753, Endlicher. Gen. PI. 78, Bentham am 
Hooker. Gen, PI. 3: 1115. Hackel in Eogler and Prantl. Nat. Pdaoi, Fam 
■r. Bull, U, S. Dept, Agrl, Div, Agros, 20: /, 33. 
•t Link, Hon. Berol. 1: 252. 



II. 2: 40, Scribi 

Hydropyrt, 

Flowers moi 
cred spikelets in 
cartilaginous nn\ 
sterile, the lower 
Palet none. Star 
water grasses, 
deciduous. (Adopte. 
some wild grain.) 

A monot>-pic genus in North America, from Maine to Florida and 
Texas; Arkansa.*, Nebraska, Iowa, Dakota, Minnesota, Wisconsin. New 
Foundland and Ontario. 



oecioiis; the staminate and pistillate both in i-flow- 
hc same panicle. Glumes 2, subtended by a small 
. hcrbaceo- membranaceous, convex, awnless in the 
me tipped with a straight awn in the fertile spikclet.;. 
lens b. Stigmas pencil-form. Large, often reed-like, 
Spikelets jointed upon the club-shaped pedicels, very 
n the Greek word for the ancient name of 
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21ZANIA AQUATICA. 

Zisania afuatica L. Sp. PI, 991, 1753. Watson and Coulter. Gray. 

Man. Bot. 635. ^A 7. 1890. (Gth «d.) Scribocr. GrasKi oi T«uo. Bull. Univ. 

Tenn. Agr. Exp, Sla. 7; 58. 1894, Boll. U. S. Dept. Agr Div. Agros. 

17: 113. /, 409. 1899. Nash in Brilton sad Brown 111. Fl. 1: 128. /. ?jre. 
1 1896. Beal. Grasses of S. A Z: !73. /. i/. 1S96. Vasey fontr. U, S. Nat. 
t Herb, 3.41. 




Fid. n. Zitu K'o aituaUea, —a. plsilllate aplka 
Int; li. pnliiB and flower; e. •tsmlnatc aplkelet, 
(Dl*. Atrw U. B Dept. XfrV) 




Wild Rice. A stout, 
erect, aquatic annual, 5 to 17 
i«t (9.ji> dm.) high. 
uith hroail, flat leaves and 
Inrge panicles, 10 to 20 inches 
(30-00 an.) long, Stanii- 
natc spikclets J to b lines (6- 
12 mm.) long, awnlcss; the 
pistillate spikdeis 4 tw 12 
lines {8-24 mm.) long, the 



! bear 



ing 



12 to 24 lines (24-48 mm.) 
long. Grain linear 5 to 8 
lines (io-iCj mm.) iang. 
Swiimps anil shallow mar- 
gins of sluggish streams and 
rivers. June to October. 

Wild rice is most frequent 
in northern Iowa in the lake 
region. Common also along 
the Mississippi and northern 
Missouri in Iowa. Though 
once coiiinton in the vicinirj 
of Ames, it has now disap- 
peared. 



loit-a. 3039 Steamboat Rock, .1139 Lansing (Miss King); Am«' 
■and Hammond's Mill) ; 1294 Jf^eH Junction (Pammel) ; Cellar 
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Rapids (Shimek); Ames (Crozier, Hitchcock); Clear Lake, Cedar 
Rapids (Hitchcock); Estherville (Cratty) ; 764 Armstrong (Pammcl 
and Cratty); Fayette (Fink); Rock Rapids (Miss Wakefield); 972 
Armstrong (Pammel and Cratty); 471 Muscatine (Rcppcrt) ; De- 
catur County (Fitzpatrick) ; Mud Lake (Miss Fish); Rock Rapids 
(Shimek). 

North America. New Brunswick, Quebec, Ontario, Manitoba, 
Maine, New York, to Carolina and Florida; west to Alabama and 
Texas, Arkansas, Missouri (Pammel), S. Dakota (Huron, Griffith), 
Iowa, Minnesota (Pine Creek, Pammel), Wisconsin (La Crosse, Madi- 
son, Dead Lake, Pammel; Burlington, Parry; Pewaukee Lake, Parr}') ; 
Illinois (Bluff Lakes, Eggert; Graceland, Pammel), Ohio (Columbus, 
SulHvant; Baltimore, Horr). 

General. From Central Siberia to Japan under the name of Z. 
latifolia, which is nothing more than a variety of the North American 
species. 

2. LEERSIA. 

Leersia. Swartz. Not. Gen. Sp. PI. 21. 1788. Bentham and Hooker. 
Gen. PI. 3: 1117. Hackel in Engler and Prantl. Nat. Pflanz. Pam. 
II. 2: 41. 

Leersia ^oXsLH^, Sw. Fl. Ind. Occ. 1: 119. Endlicher Gen. PL 78. 

Homalocenchrus Mieg. Hall. Stirp. Helv. 2: 201. 1768. Scribner- 
Bull. U.S. Dept. Agrl. Div Agros. 20: 50. /. 35. 1900. 

Ehrhartia Wigg. Prim. Fl. Holsat 63. 1780. 

Flowers crowded in one-sided, panicled spikes or racemes, perfect, 
but those in the open panicle usually sterile by the abortion of the ovary. 
Those enclosed in the sheaths of the leaves close-fertilized in the bud and 
prolific. Spikelets i -flowered, flat, more or less imbricated over each 
other, jointed upon the short pedicels. Glumes 2, chartaceous, strongly 
flattened laterally or conduplicate, awnless, bristly-ciliate on the keels, 
closed, nearly equal in length, but the lower much broader, enclosing the 
flat grain. Palet none. Stamens 1-6. Stigmas feathery, the hairs 
branching. Perennial, marsh grasses; the flat leaves, sheaths, etc., very 
rough upward, being clothed with verj- minute, hooked prickles. (Named 
after John Daniel Leers, a German botanist.) 

Species five, although some writers give the number as six. Found 
in the warmer regions of temperate America; one species {Leersia ory- 
zoides), has been widely naturalized in Europe, Africa and Asia. 

KEY TO THE 8PBCIB8 OF LEERSIA. 

Spikelets oblong, their width less than \ their length. 

Spikelets 2.5-3 mm. long, usually dark green L. Virzinica.^ 

Spikelets 4-5 mm . long, usually yellowiih L. orysoides.^ 

Spikelets oval, their width more than \ their length L. Uniicularis.* 
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1. LEERSIA VIRGINICA. 

Uersia Virginica Willd. Sp. PI. 1: 325, 1797. Watson and Coulter 
Gray Man. Bot. 63S. 1890. {6tb ed.) Scribner. Grasses of Tean. Bull.Uaiv. 
Tenn. Agrl. Eip. Sta. 7: 59. /. 68. 1894. Vasey Contr. U. S. Nat. Herb, 
3: 42. 

Leersia Virginiea Michi. Fl. Bor, Am. 1: 37. 1803. 

Aiprella Virginica R. & S. Syst. 2: 266. 1817. 

Homaloceitchrut Virginicui ( ffilld.) Britton. Beal. Grasses N, Am. 2: 
178. 1896. Nash in Britton apd Browp. 111. Fl. 1: 129. /. 287. 1896. 
Scribner Am. Grasses. Bull U. S. Dept. Agrl. Div. Agros. 7; 83. /. 
77. 1900. (3d ed). 

Homatoctnchrus Virginicus Britton. Trans. N. Y. Acad. 6: U. 1889. 

DESCRIPTrON. 

Whitk Grass. A slen- 
tier, erect or ascending, 
usually much branched, leafy 
grass, 2 to 3 feet (4. or 6 
dm.) high, from short, scaly 
r(x)t-stocks. Nodes pubes- 
cent with reflexed hairs, 
Sheaths retrorsely scabrous; 
liguie membranous, very 
^hort; leaf-blatle linear or 
narrowly lanceolate, 2 to 5 
intlies (4-10 cm.) long, and 
1 to 4 lines {2-8 mrji.) wide, 
scabrous onboth surfaces,an(l 
\cry minutely and sharply 
scabrous on the margins. 
I'anicle 3 to 5 inches (fa-io 
cut.) long, simple, composed 
cii a few more or less spread- 
in;;, one-sided racemes, I to 
J inches {2-6 an.) long. 
Spikelets ij to 2 lines (3-5 
nun.) long, strongly ap- 
pressed to the branches and 
closely imbricated; glume 
very abruptly short-pointed, 
ciliate on the curved keel, 
am! with a few very short, 
stiff hairs on the sides, 
or nearly smooth ; paiea 
with nearly a straight keel. 




a. Dept. of AbtI.; 



DIV. of Agrus, I 



similar to the glume, but narrower, and 
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Moist thickets and low woods, usually along streams. May to October. 
Leersia Virginica occurs throughout the state in moist, alluvial 
thickets. 



DISTRIBUTION. 

Iowa, Mason City (Pammel); Steamboat Rock 3172 (Miss 
King) ; Winterset, Boone (Carver) ; Ledges, Boone County, 240 Clin- 
ton, Turin, Marshalltown, no Dakota City, Jefferson, 1082 Marshall- 
town (Pammel); 24 Granite (Shimek) ; Ames (Ball 139, Bcssey) ; 
Muscatine (Reppert) ; Greenfield (Stewart) ; Iowa Lake, Emmet 
County 775 (Pammel and Cratty) ; Mt. Pleasant, 90 (Mills) ; Ames, 
Keokuk (Hitchcock) ; Libertyville (Baldwin); Manchester, 719 
(Ball) ; Sioux City (Miss Wakefield) ; Mt. Pleasant (Mills) ; Fayette 
(Fink); Spirit Lake, Lyon County (Shimek); Nevada (Pammel) 
Steamboat Rock, Pine Creek (Miss King). 

North America, h'rom Maine to New \'ork, New Jersey, Con- 
necticut (Hartford Count>% Wilson 1267), North Carolina, Florida 
west to Alabama (Culman, Eggert), and Texas; Mississippi (Panola, 
Eggert), Louisiana (Richland Parish, Ball 17), Nebraska (Crete, 
Pantmel, 198, 284), Missouri (St. Louis, Pammel; St. Louis, Eggert), 
South Dakota, Minnesota, Iowa, Wisconsin, Ohio (Baltimore, Horr). 

2. LEERSIA ORYZOIDES. 

Leersia oryzoui^s Swsirtfi F\. Ind. Occ. 1: 132. 1797. Watson and 
Coulter. Gray. Man. Bot. 635. pi. 7. 1890. (6th ed ) Scribner. Grasses of 
Tenn. Bull. Univ. Tenn. Agrl. Exp. Sta 7:60. /. 67. 1894. Vasey Contr. 
U. S. Nat Herb. 3: 41. 

Homalocenchrus oryzoides (L.) Mieg. Beal. Grasses of N. A. 2: 178. 
/. 37. 1896. Poll. Hist. PI. Palat. 7: 52. 1776. 

Homalocenchrus or\ soides (L.) Poll. Nash in Britten and Brown, 
111. Fl. 1: 129. /. 288. 1896. Scribner. Am. Grasses. Bull. U. S. Dept. Agrl. 
Div. Agros. 7:82. / 76 1900. (3ded). 

Phalaris oryzoides L0. Sp. PI. 55. 1753. 

Ehrhartia clandestina W\%z. Fl. Holsat. 695. 1780. 

Asprella oryzoides Lam . 111. 1 : 1 67 . 1 79 1 . 

Oryza clandesiina A.Br. Asch. Fl. Brand. 799. 1864. 

DESCRIPTION. 

Rick Cut Grass. A rather stout, rough and usually much 
hranched grass, 2 to 3 or 4 feet (4-6 or 8 dm.) high, with flat leaves, 

:\'^iS. an open, pale green or straw-colored panicle. Nodes usually bearded. 

J* 
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Sheaths auric led on iKl' 
«des at the apex, strongly 
scabrous, the points of 
the minute spines which 
lie in the depressions of the 



sccca .1 



nis; 



ligulc finn-.neinbranaceous, 

about a line long; leaf-blade 
5 to 10 inches (10-20 cm.) 
long, 3 to or 7 lines (b- 
12 or 14 mm.) wide, very 
acute, contracted and often 
pubescent at the base, scab- 
rous on both surfaces, the 
margins very rough with 
minute sharp spines which 
in the lower part of the leaf 
arc directed toward th; 
base, and in the upper part 
are directed forward or to- 
wards the apex. Panicle 6 
to 10 inches (12-20 cm.) 
long, the slender, ascend- 
ing branches 2 to 4 inches 
(4-8 cm.) long, naked 
below, flower - bearing to- 
ward the ends, Spikelets 2 
to 2^ lines (4-5 mm.) long, 
about 'i line (ij mm.) broad, loosely 
and palea abruptly pointed, the keels 
scattered hairs on the sides. Within 
cleistogamic or hidden, fruiting spikt 




Fin. 71. Leeriiaori/xoidei.-a, hiUKb ot iaftoi- 
MceDcebeaiiDgseTer&liplkalaU; ^, e, iiplkaleta. d, e, 
gnln. (DiT. Agroa. U. 8. Uept. Aet). ) 



mbricated : apex of the glumes 
itrongly ciliate and with short 
It lower sheaths may be found 
s. Along streams and ditches 



and in marshes, usually in the open. August to October. Ltrrsia ory- 
roijes is common along all of our streams and borders of marshes. 

OISTRIBUTION. 

•Iowa. 3227 Boone, Dakota City, Hawarden, 241 Clinton (Pam- 
mcl) ; 3029 Steamboat Rock (Miss King); Forest City (Shimek); 
Kossuth County, 790 (Panimel and Cratty) ; Decatur County (Fitz- 
patrick); Manchester, 731 (Ball); Mc. Pleasant, 863 (Mills); Iowa 
City (Hitchcock); Cedar Rapids. Ames (Hitchcock); Charles City 
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(Arthur); Woodbine (Burgess); Winterset, Boone (Carver); Arm- 
strong, 1064 (Cratty) ; Creston, 101 1 (Bettenga) ; Mt. Pleasant, 686 
(Witte) ; Ames, 138 (Ball) ; Wild Cat Den, 1265 (Pammel and Rep- 
pert) ; Marshalltown (Stewart); Muscatine (Reppert) ; Keokuk (P. 
H. Rolfs); Fayette (Fink); near Hawarden (Pammel); Armstrong, 
745 (Pammel and Cratty) ; Marshalltown (Eckles) ; Lake Okoboji 
(Miss Wakefield); Iowa Lake, 802 Emmet County (Pammel and 
Cratty); Hamilton to Hancock County (Preston); Granite, Spirit 
Lake (Shimek). 

North America. From New England, New York (Madison 
Cx)unty, Parry), to Horida, Alabama, Texas (Neally), Mexico, Col- 
orado (Ft. Collins, Crandall), California, Oregon to Nebraska, the 
Dakotas (S. D. Redficld, Griffith), Iowa, Minnesota, Wisconsin (La 
Crosse, Pammel; BUx^mingdalc, D. S. Pammel and C. AL King), 
Illinois (Blufif Lakes, Eggert) ; Nova Scotia to New Brunswick, Que- 
bec, Ontario and Saskatchewan. 

General. This grass was carl) introduced into P^urope and Asia; es- 
pecially common in southern Europe where it has become a very bad 
weed along irrigation ditches. It has now spread to all the warm coun- 
tries of Europe and Asia; found also in south America. 

3. LEERSIA LENTICULARIS. 

Leersia Unticularis Michx Fl. Bor. Am. 1: 39. 1803. Watson and 
Coulter. Gray. Man. Bot. 635. 1890. (6th ed.) Scribner. Grasses of Tenn . 
Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 60. /. 66. 1894. 

Hovialocenchrus Unticularis (Michx.) Kuntze Beal. Grasses of N. A. 
2: 179. 1896. Scribntr. Bull. U. S. Dept. Agrl. Div. Agros. 7: 80. /. 74. 
1900. (3 ed.) Kuntze Rev. Gen. PI. 2: 777. 1891. 

Homalocenchrus lenticularis (Michx.) Scribn. Nash in Britton and 
Brown 111. Fl. 1: 129. /. 289. 1896. Scribn. Mem. Torr. Bot. Club. 6: 33. 
1894. 

DESCRIPTION. 

Catch Fly Grass. A rather stout, branching perennial, 2 to 3 

feet "(4-6 cm.) high, from a creeping, scaly njot-stock, with widely 

preading, broad leaves and diffuse panicles. Nodes smooth or some- 
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times downwardly bearded. 
Sheaths firm, striate, smooth 
or more often rougli, with 
downwardly pointed, sharp 
prickles, which lie in the 
grooves of the striae, aur- 
icled at the apex ; ligulc firm- 
mem bran aceo us, about a line 
long, smooth or sometimes 
pilose on the back ; leaf- 
blade 4 to 10 inches (8-20 
cm.) long, 4 to 8 lines {8- 
16 mm.) wiile, acute, con- 
tracted towards the base and 
on tlie back where the blade 
joins tile sheath. Panicle 4 
to 8 inches (8-16 cm.) lony, 
the branches solitary or in 
pairs, widely spreading or 
finally dcfiexed, (lower-bear- 
ing near the extremities. 
Spikelcts on very short, scab- 
rous pedicels, broadly oval, 
strongly flattened laterally, 
3j to 3 lines (5-6 mm.) 
long, and about 2 lines (4 
mm.) broad, closely imbri- 
cate, the glume and paica 
strongly bristly-ciliate along 
the keels. August to Sep- 
tember. 




This species i; 



mlined to eastern Iowa and occurs in alluvial flood 



DISTRIBUTION. 

Iowa. 3165 Steamboat Rock, 3142 Lansing^ (Miss King); Clin- 
ton, 2+2 (Pammel) ; Mus<.-atine (Reppert) ; Iowa City (Hitchcock). 

North America. Virginia to Tennessee, Alabama, Iowa, south- 
western Wisconsin (?), through Missouri, Illinois (Hancock County, 
Arthur), Texas. * 
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3. ORYZA. 

Oryza. L. Sp. PI. 333. 1753. Endlictaer. Gen. PI. 78. Benlham & 
Hooker Gen. PI. 8: 1116. Hackel in Eogler & PraDtt. Nat. Ptlaoz Pam. 11. 
2:41. f.37. Scribner. Bull. U. S. Oept. Agrl. Div. Agros. »: 49. (.34 

Padia. Zoll. & Mor. Verz PI. Zoll. 103. 



roriEly flattened laterally, in 
the empty glumes. Glumes 
npressed, keeled, somewhat 



DESCRIPTION. 

Spikelets i-flowereii, hermaphrodite, st 
tcmiinal panicles; rachilla articulaced below 
3, the first two small, empty; the third 
rigid, usually awned. Palea i -nerved, nar- 
rower, but about the length of the glume. 
Stamens 6. Grain oblong, obtuse, closely 
enveloped by the fruiting glume. Aquatic 
grasses with flat leaves and terminal pan- 
icles. 

About twenty species have been de- 
scribed; the number has been reduced to siv 
by Hackel. Found chiefly in the tropical 
regions of both hemispheres; India and 
China. Cultivated rice {Oryzn sal'tvii) 
has been in cultivation in China since an- 
cient times; introduced into southern 
Europe by the Arabs; cultivated in the 
Carolinas since the seventeenth century. 
In addition to its culture in the West In- 
dies and South America, it is also cultivated 
in the Philippines. It is the most impor- 
tant cereal of China, Japan and India. The 
upland rice is grown farther north than the 
othetr type, which needs a great deal of 
water to produce the best crops. 



TRIBE Vll. PHALARIUEAE. 
Spikelets more or less laterally compressed, one or rarely 




flowered ; glumes five, the 



:"o empty and below the articula 
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Fio. 75. Spikolot of Phalaris 
Arundinacca—empty glumes, flow- 
ering glumes and perfect flower with 
hairy rudiments. 



the rachllla, the third and fourth above the articulation, usually empty, 

very unlike the outer ones, rarely sub- 
tending staminate flowers, sometimes re- 
duced to mere bristles, the fifth glume 
with a one-nerved or nerveless palea and 
h enn aph rod i te flower. 

A small tribe, comprising six genera 
and sixty species, of little importance. A 
few are cultivated for forage, like the 
sweet vernal grass. Phalaris, com- 
mon canar>' grass, is cultivated chiefly as 
ftK)d for birds. The largest genus, 
(Ehrhartia), has 24 species, 20 of which 
arc found in South Africa, the remainder in New Zealand and New 
Holland. Phalaris, with ten species, is found chiefly in southern Europe; 
one species is widely distributedin Asia and America. Hierochloe 
is found in northern temperate Europe and North America. 

KEY TO THE GENERA OF THE PHALARIDEAE. 

Third and fourth glumes empty, rudimentary, awnless Phalaris.^ 

Third and fourth glumes empty, small, avvned on the back 

— Anthoxanihutn . • 
Third and fourth glumes enclosing a staminate flower, almost equalling 

the first and second Hierochloe. * 

I. PHALARIS. 

Phalaris L,. Sp. PI. 54. 1753. Endlicher. Gen. PI. 81. Bentham and 
Hooker. Gen. PI. 3: 1138. Hackel in Engler and Prantl. Nat. Pflanz. 
Fam. n. 2: 43. /. 40. 

Digraphis. Trin. Fund. Agros. 127. 1820. 

BaldiMgeraGsLertn. Mey. and Schreb. Fl. Wetter. 1: 43. 1799. 

Jyphodes. Moench. Meth. 201. 1799. 

Spikelets crowded in a clustered or spiked panicle, i -flowered. 
Glumes 5, the third and fourth reduced to mere rudiments (a scale or 
a pedicel), one on each side, at the base of the flowering glume and palet 
which are flattish, awnless and shining, shorter than the equal, boat- 
shaped and keeled, persistent, empty glumes, finally coriaceous or carti- 
laginous, and closely enclosing the flattened, free and smooth grain. 
Stamens 3. Leaves broad, mostly flat. (The ancient naane, from the 
Greek word for shining, alluding to the shining seed.) 

KEY TO THE SPECIES OF PHALARIS. 

Empty glumes not winged, spike short and broad, subcapitate. 

— P. Canariensis ,^ 
Empty glumes broadly winged, spike narrow, long P. arundinacea,* 
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1. PHALARIS CANARIENSIS 
Pkalaris Canariensis L. Sp. PI. 54, 1753. Watsoa and Coulter, Gray. 
Man. Bot. 639. 1890. (6th ed.) Scribner Grasses of Tenn. Bull. Univ. 
Tenn. Agrl.Exp. StH. 7: 61. f.69. 1894. Beal. Grasses o( N. A. 2: 182. 
1896. Nash in Briiton and Brown. 111. Fl. 1: 131. /. 293. 

DESCRll'TlON, 

Canary Grass. An 
erect annual, i to 3 
feet {2-6 (lin.) higb, 
ivith !Iat leaves, and a 
dense, ovoiil panicle 
(head) about 1 inch (2 
L-m.) long, cmpty 
glumes with a broad, 
sharp keel, with a dis- 
tinct, green line within 
the white, scarious mar- 
gins. Third and foiirtli 
glumes small, scale-like, 
smooth. Fifth, or flow- 
ering glume, hairy. In 
waste places. July to 
August. 

Pkalaris Cnntiriensis 
has become naturalizeil 
in Cedar Rapids and ai a 
few other points in 
Iowa. The seed is used 
extensively for bird 
seed 

.. DISTRIBUTION. 

loiva. Iowa City, 
Story City, Siou."£ City 
(Hitchcock); GiarJ 

(Hcmpel) ; Ames 136 

(Ball); Dakota City 

(McFarland) ; Johnson 

County (Fitzpatrick) ; 

Dcs Moines 2y (Hall);' 

Sioux City (Miss Wakefield); Cedar Rapid' 

(Pammei); Johnson County (Hitchcock). 
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North America. In waste places; New England to Texas, Ala- 
bama, Tennessee, California (San Diego, Orcutt), Nebraska, Wiscon- 
sin and eastward; Canada, Nova Scotia to Ontario, Vancouver Island. 

General. Warm and temperate regions of Europe, North Africa 
and western Asia. 

2. PHALARIS ARUNDINACEA. 

Phalaris arumUnacea L. Sp. PI. 55. 1753. Watson and Coulter. Gray 
Man. Bot. 639. pi. 13. f. 1-2. 1889. Nash in Britlon and Brown. 111. Fl. 1: 
130. /. ^P(7. Beal. Grasses N. Am. 2: 183. Scribner. Grasses Ten n. Bull. 
Univ. of Tenn. Agrl. Eip. Sta. 7: 62. pi. IS. f. 70. Bull. U. S. Dept. Agrl. 
Uiv. Agros. 17: 115. f. 411. Vasey Conlr. U. S. Nat. Herb. 3: 42. 

DESCRIITION. 

RiiEo Canarv Grass. 

A stout, erect, Rlabrous, 
broad- leaved perennial, z 
to 5 ft. (6-15 dm.) high, 
with densely flowered pan- 
icles, 2j to 6§ inches (6-i6 
an.) lony. Spiltclets \ 
inch (5-6 mm.) long, 
with scabrous, 3-nervcd, 
outer glumes one-fourth 
longer than the obtuse, 
pubescent, flowering 
glume. June to August. 

DISTRIBUTIO.V. 

lou-a. Hull (Ne\vell): 
Uooiie (Carver) ; Mt. 
Pleasant 1352 (Ball); 
Story City 964 (Pammel 
and Stewart) ; Alt. Pleas- 
ant 20 (Ball); Elmore, 
Minn., Minnesota-Iowa 
line 907 (Pammel); 
Humboldt (Harvey); 
Slater 88a, Missouri Val- 

Fio. 77. Plialarft arun<Jinacfii.-'a. itplki-li)t; ft, |„.. ,„., I. a ( t> 

o«t,r Rlnm.^; c. flower with hair, mdlmenU. (Div. '<^J' '<^45, Jefferson (Pam- 

A«TiM. U. 8. Depi. of AetI. ) mcl) ; Mt. Pleasant 771 

(Mills); Armstrong (Craity) ; Ames (Sirrine) ; Muscatine (Rep- 
pert) ; Sioux City (Miss Wakefield); Hamilton County (P. H. Rolfs); 
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Woodbine (Burgess); Algona (Hitchcock); Wheatland 277 (Ball); 
Forest City 151 (Shimek) ; Armstrong 1063 (Cratty) ; Harrison 
County (Burgess); Kossuth County (Hitchcock). 

North America. From New England to New York, Manland 
(Echo, Kearney), Massachusetts (Panimel), Tennessee, Kansas, Mex- 
ico, Utah, Colorado (Ft. Collins, Crandall ; Weld County, Pammel; 
Trinidad, Tracy), Wyoming (Hot Springs, A. and E. Nelson; Big 
Horn, Pammel), California; Nebraska (Grand Island, Pammel 25), 
Dakotas (S. D. Aberdeen, Griffith), Minnesota (Itaska Lake, Sand- 
berg), Michigan, Wisconsin (La Crosse, Pammel 18), Ohio (Colum- 
bus, Sullivant; Lancaster County), Canada (Ottawa River, Beardslee). 

General. Great Britian, on the continent of Europe, temperate and 
arctic regions, to Asia and Kurile Islands. 

2. ANTHOXANTHUM. 

Afithoxanthum L. Sp. PI. 28. 1753. Bentham and Hooker. Gen. PI. 
3: 1138. Hackelin Enji^Ier and Prantl. Nat. Pflanz. Fam. II. 2:43. f.41. 
Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 20. 55. f. 37. Steudel. Syn. 
PI. Glum 1: 12 

Spikelets hermaphrodite, i -flowered, narrow, somewhat compressed. 
Glumes 5, the first and second empty, unequal, awnless or mucronatc- 
jx)inted ; the third and fourth empty, shorter, two-lobed, clothed with 
brown hairs, and awned below on the back ; fifth shorter than the others, 
hyaline, broadly obtuse, awnless. Palca narrower, 1 -nerved, in- 
cluded within the fifth glume. Stamens two. Styles distinct. Grain 
obh>ng, inclosed within the fifth glume, and palca, free. Aromatic, an- 
nual or perennial grasses, with flat leaves and narrow, spike-like panicles. 

Living species, according to Bentham and Hooker, 4 or 5. Hackel 
states 4, and Scribner 3 or. 4. Found in north temperate and cold 
regions of the old world. The best known member of the genus is sweet 
vernal grass {Anthoxanthum odoratum). (Name referring to the yel- 
low hue of the spikelets in some species.) 

ANTHOXANTHUM ODORATUM. 

Anthoxanthum odoratum L. Sp. PI. 28. 1753. Watson and Coul- 
ter. Gray. Man. Bot. 639. pi. IS. 1890. (6th ed ) Scribner. Grasses of 
Tenn. Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 62. /. 72. 1894. Scribner. Am. 
Grasses. Bull. U. S. Dept. Agrl. Div. Agios. 7: 88. f. 82 1900. (3d ed.) 
Heal. Grasses of N. A. 2: 184. 1896. Nash in Britton and Brown. 111. Fl. 
1: 131. f. 293, 1896. Vasey Contr. U. S. Nat. Herb. 3: 43. 
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DESCRIPTION. 

Sweet Vernal Grass.. A 

sweet-scented grass, with slender, 
erect, tufted culms, flat leaf- 
blades, and narrow, spiirt-likc, ter- 
minal panicles.^ to 4 uicbes (2-10 
CTTi.J long. Spikelets 3 to 4 lines 
(6-8 mm.) long, the vct unequal 
outer glumes enclosin|- the two- 
lobed and awncd inner piir, which 
CM-eed the broadly tnircate and 
shorl, flowering glume. Abundant- 
ly naturalized in lawns, fields 
and H-aysides. May to September. 
All the specimens we i avc found 
in Iowa are referabw to the 
variety. This species may, how- 
ever, occasionally occur in lawns. 
\'ery fragrant in drying. 

ANTHOXANTHUM ODORATUM, 
VAK. PUELII. 

/Inthoxatithum odoratum L. var. 
Puelii. Lecoq. and LamotteCat. PI. 

Auver, 385. 

Anthoxanlhum odoratum L. var. 
puelii. Beal. Grasses of N. A. S: 185. 



l)lvSCRI['TI()\. 

Sweet Ver\-ai, Grass. An annual, ;! to 20 inches ( 1^-40 cm.) 
hiEh. Smaller and more slender than the species, with shorter leaves. 
Spikes i| Inches (2j cm.) long ; second, lower, empty glume, when 
closed, linear-Ianceoiate, when spread, about two-thirds as wide as the 
corresponding ghime of A. odoratum : third and fourth n'ui'^* narrower, 
darker and closed ; lower part of the twisted awn almost hhick, Jime to 
August. 
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This grass is n<it abundant. It is 
found here and there along the bor- 
dcrsof roadsides, in parks and public 
grounds or in lawns. Introduced 
with lawn mixtures. It seldom 
persists more than a season or two. 
Fragrant in drying. 

DISTRIBUTION. 

Iowa. Ames (Beardslee). 

North Atneriiii. Species natural- 
ized in eastern North America and 
along the Pacific coast, V'emiont, 
Massachusetts to New Jersey, and 
south to Alabama. 

Central. Europe, Asia and nat- 
uralized in Australia. 

3. HIEROCHLOE 

HierocMoe GrnKWn PI. Sib. 1: 100. 
1747. Endlicher. Gen. PI. 18. Ben- 
thiimand Hooker. GcQ. PI. 3: 1139. 
Mackel in Eogler and Prantl. Nat. 
Pflaaz. Fam. II. 2:44. f. 42. 

Dimtria. Raf. Jr. Phy. 89. pi. 12 
f. 7. 

Disarrenum Labill. PI. Nov. Hall. 
2: 82. 1806. 




, .... _, ., _, -wned giunif; 

■wlms glom,.: .1. MiuB with outBr glun 
njmoved. (Charlotte H. Ktng. ) 



Spikelets 3-flowered, open -pan id ed, the two lower (lateral) flow- 
ers staminate only, 3-androus, sessile, the carinatc glumes often awned 
on the middle of the hack, or near the tip, the uppermost flower perfect, 
short- pedicel led, scarcely as long a.s the others, 2-androus, awnless. 
Basal glumes persistent, carinate, acute, somewhat 3-nerved, equalling 
or exceeding the spikelet. Perennials; leaves fiat. (Name from tivo 
Greek words for sacred and grass; these sweet-scented grasses being 
strcivn before the church doors on saints' days, in the north of Europe.) 

According to Bentham & Hooker there are 8 living species; Hackel 
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rcco|;ni/es IJ, of which 5 occur in Kurope, 5 in Russia; North America 
is credited with 5 by Heller, anU Ileal recognizes 5 ; one speties Is found 
in Mexico, one in California, and ane in the Rockj' Mountains. 
HIEROCHLOE BUREAUS. 

Hierochtee borealis Roem aod Schulies Syst. 3: 513. 1817. Watson and 
Coulter, Gray. Man. Bot. 639. pi. 13- 1890. (6th ed ). Vasey Contr. U. S. 
Nat. Herb. 3: 43 

HoUus fragraus Willd. Kp. 4: 936. 1805. 

Holcus odoi-alus L. Hp. ?1. 1048. 17S3. 

Savaslana odorata Scnbo. Mem. Torr. Bot. Club, 8: 34, 1894. 

Sai^ai/anoorfora^a (L.) Scribii. Beal. Grassesof N. A. 3: 186. 1896. 
Nash in BrittOQ and Btown, 111. Kl. 1: 132. /, 294. 1896. Scribner, Bull. 
U.S. Dept. Asrl. Div. Agros 7: 83. {.S3. 1900. (3ded.) 

DESCRIPTION. 

\'a.nil[..\ Grass. A sleii- 
lier, swcet-s.ented, stoloni- 
feroiis perennial, 1 to 2 
feet tj-b dm.) hiEb, with 
short culm leaves, and 
brownish, open panicles, i J to 
4 inches (4-1O cm.) long, 
branches in pairs. Spike- 
lets yellowish- brown and 
purple, 2 to 'S lines (4-6 
mm.) long; the first and 
second glumes thin, subeqiial, 
gl.abrous; the third and 
fourth hairy and awn-point- 
ed, the fifth hairy at the apex 
and enclosing a perfect 
flower. The flat leaves of 
the sterile shoots are 4 to 12 
inches (i-.idm.) long. May 
to AofusL 

llitrnthlue boreeilit is 
common in low, marshy 
uruunds in northern Iowa, 
nearly as far south as 
(jHnnell, northward and 
through .Marshall County 
tc) Hamilton County, north- 
\( est. The sweet odor of the 
grass is due to cumarin. 
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DISTRIBUTION. 

/oK'fl. Charles City (Arthur); Marshalltown, 17 (Ball and 
Combs); Armstrong, 1075, Emmet County (Cratty) ; Ames (Beards- 
lee) ; Jewell Junction, 1169 (Stewart) ; Eagle (jrove, 1170 (Stewart) ; 
Little Rock (Miss Bowen). 

Norlh America. From New England to New York, Massachu- 
setts (Cambridge, Pammel), New Hampshire (Mt. Washington, Flint 
and Huntington) ; west to Illinois, Michigan, Wisconsin (Madison, 
Panimei), Ohio (Columbus, Sullivant), Colorado (La Poudre River, 
8500 ft.. Pammci), Utah (Provo River, Pammei and Stanton), Mon- 
tana, Wyoming (Clear Creek, Griffith; Sheridan County, Dome 
Lake, Pammel, 83; Rapid Creek Park, Pammel, 82), Alaska; from 
New Fcundland, Labrador to New Brunswick, Ouebec and Ontario. 
Manitoba north to Pease River, and Columbus Valley to 62 degrees 
north latitude. 

General.. Great Britain, Arctic and Alpine northern Europe, 
northern and western Asia. 

TRIBE Vlll, AGROSTIDEAE. 

Spikelets all hermaphrodite, i-flowered with three glumes, the first 
two empty (very rarely wanting), usually as long as or exceeding the 
third or floral glume; r.ichilla sometimes prwlonecd behind the palca into 
a naked or plumose bristle, Paica two-nen 
(one-nerved in Cinna), nerveless, or (in < 
Agrostis species) wanting. 

The tribe Agrostideae is an important one, 
numbering about 700 species. arranged in 46 
genera. They occur throughout the temperate 
and warmer regions of the world, some occur- 
ing within the tropics. The genus Agrosti;. 
(Red Top), and the genus Phleum (Tim- 
othy), are the best known representatives of „,^°"^t'eH[e^ow*.r' gi"™^ 
the tribe. Some members of the genus arc in- flow*-H"B glome, palet. 

BtlUDenB and ItllEDBS. 

jurious to live stock, like Aristida and Stipa. (A(i«pttii from arBj'iMan.) 

EBY TO TSB OBNEBA OF THE AGROSTIDEAE. 
Plowerias k1uid« ioduraled at maturity, firmer in texture Chan th« empty 
glumes, very closely enveloping the grain, awo, when present, terminal. 
Rachilla not prolonged behind Ihe palea. 

Flowering glume with a trifid awn Aristida.' 

Flowering glume with a simple awn. 
Flowering glume narrow. 
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Awn stout, twisted, persistent Stipa,* 

Awn straight, slender, or reduced to a mere point 

—Muhlenbertiia . * 

Flowering glume broad, awn slender, deciduous. d7r>^^^5f 5/ 

Flowering glume awnless » Milium,^ 

Rachilla prolonged behind the palea in a pedicel-like extension, 
empty glumes minute Brachyelytrum ,* 

Flowering glume usually hyaline Or membranaceous at maturity, at least 
more delicate in texture than the empty glumes, grain loosely enclosed; 
awn, when present, dorsal. 

Spikelets in a dense, spike-like panicle (some species of Sporobolus 
may be found here.) 

Apex of empty glumes obliquely truncate, flowering glumes 
awnless PhUufH,'^ 

Empty glumes united at base, flowering glume awned on 
the back Alopecurus . • 

Spikelets variously panicled (panicles spike-like in some species of 
Sporobolus.) 

Grain not wholly covered by the flowering glume and palea; 
pericarp separable from the grain, sometimes opening 
at maturity Sporobolus .^ 

Grain covered by the flowering glume and palea; pericarp 
adherent. 

Palea one-nerved; stamen one Cinna.^^ 

Palea two-nerved; stamens three. 

Callus naked or with a few very sho^ hairs 

— Agrostis . " 
Callus with a tuft of long hairs at the base. 

Rachilla prolonged beyond the palet. 

— Calatnagrostis . " 

Rachilla not prolonged beyond the 

palet Calatnovilfa . " 



1. ARiSTIDA. 

Arisiida. L. Sp. PI. 82. 1753. Endlicher. Gen. PI. 88. Bentham and 
Hooker. Gen. PJ. 3: 1140. Hackel in Engler and Prantl. Nat. Pflanz. Fam. 
II. 2: 45. /. 43. 

Curtopogon Beau v. Agros. 32. pi. 8, /. 7. 

Spikelets i -flowered, not jointed on pedicels. Outer glurfies un- 
equal, often bristle-jx>inted ; the flowering glume tipped with three awns; 
the palet much smaller. Otherwise much as in Stipa. Culms branch- 
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ing; leaves narrow, often involute. Spikelets in simple or panicled 
racemes or spikes. Grain linear. All grow in sterile ,dry soil, and all 
of ours have the awns naked and persistent, and flower late. (Name 
from arista, a beard or awn.) 

About lOO species in the warmer regions of both hemispheres. 
Eastern North America 12; Europe 2; North America 36-38; southern 
states 17 ; Canada 4 ; Alabama 8 ; Texas 20 ; Iowa 8. 

KBY TO THE SPECIES OP ARISTIDA. 

Awns not articulated with the glumes. 
Central awn coiled at the base. 

Spikelet about 6 mm. long, empty glumes nearly equal. 

— A. dic/toioma.^ 
Spikelet about 10 mm. long, first empty glume much shorter. 

— A. basiramea.^ 
Central awn not coiled at the base. 

First empty glume much shorter than the second, central awn 6-10 
cm. long. 

Empty glumes acute or mucr nate A, longiseta.^ 

Empty glumes cleft and awned A, longiseia var. rodusta.* 

First empty glume nearly equalling or exceeding the second . 
Spikelets more than 2 cm. long, first glume 5-7 nerved 

—A. oliganiha.^ 

Spikelets 8-10 mm . long A. intermedia.* 

Spikelets about 6 mm. long A . graciiis . ' 

Awns articulated with the glume, united at the base into a spiral 

column A . tuberculosa . " 

1. ARISTIDA DICHOTOMA. 

Aristida dichotoma Michx. Fl. Bor. Am. 1: 41. 1803. Watson and 
Coulter. Gray. Man. Bot. 640. 1890. (6th ed.) Scribner. Grasses of Tenn. 
Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 64. /. 7i. 1894. Scribner. Bull. 
U. S. Dept. Agrl. Div. Agros 17: 118. /. 414. 1900. Vasey Contr. U. 
S. Nat. Herb. 3: 44. Beal Grasses of N. A. 2: 208. 1896. Nash in Britton 
and Brown. 111. Fl. 1: 133. /. 297. 1896. 

Aristida dichotoma var. Curtissii. A. Gray. Man. 640. (6th ed.) 
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showing ( 
AgroB. U, 



DESCRIPTION. 

Poverty Grass. A low, 
much branched annual, 6 to 
24 inches (1^-6 dm.) high, 
with few-flowered, spike- 
like, simple panicles, i to 4 
inches (2-8 cm.) long; U- 
gule a minute fringe of 
hairs; leaf-blade very nar- 
row involute, i to 6 indies 
(2-12 cm.) long. Spilcelets 
erect, 3 to 4 lines (6-8 
mm.) long; empty glumes 
nearly equal, linear, the 
upper often mucronate- 
pointed, equalling, or more 
often exceeding, the flower- 
ing glume; flowering glume 
with minute, appressed hairs 
on the back, three awned, 
the lateral awns ver^' short 
and erect, the middle one 
soon refiexed and llexuose 
at the base. Callus hairy. 
Not widely distributed in 
this state, chiefly In south- 
eastern Iowa. August to 
September. 



DISTRIBUTION. 

Iowa. Muscatine (Reppert). 

NoTlh Amerka. New England, New York, Pennsylvania, New 
Jersey to Florida; D. C. (Williams); Ohio (Sullivant) ; Tennessee 
(Scribner), Missouri (Eggert), 

2. ARISTIDA BASIRAMEA. 

<4n'j/itfi) d(uiram«a EDgelm. Vasey. Bot. Gai. 9:76. 1884. Watson 
and Coulter. Gray Man. Hot. 640. 1890. (Slhed.). Vasey Contr. U. S. 
Nat. Herb. 8: 41. Nash in Brltton and Brown. III. PI. 1: 134. /. 29S>. 
1896. Scribner. Bull. U. S. Dept. Agtl. Div. Agros. 17: 119. f. 4I5.\9m. 

Arislida basiranua Vasey. Beal. Grasses N. A. 2: 200. 1896. 
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DESCRIPTION. 

Tufted Triple Awn Grass. An erect, slender, smooth, much- 
branched perennial, 5 to 20 inches (1-4 dm.) high, with narrow, involute- 
setaceous leaves, and few- flowered, spike- like panicles, 2 to 3 inches {.5- 
■75 dm.) long. Empty glumes unequalt middle awn 6 to 9 lines {12- 
18 mm.) long, coiled at base and divergent. Common on gravelly 
knolls in northern, central and eastern luwa. August to September. 




DISTRIBUTION, 

Iowa- Muscatine (Reppert) ; Mi 
Reppert) ; Ames, 174 (Hitchcock, Pamme!) 



I2j8 {Pammel and 
Iowa City (Hitchcock, 



lis 
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Macbride), Steamboat Rock (Shiraek). 

North JmerUa. Illinois, Wisconsin (La Crosse, Pammcl), Min- 
nesota. Iowa, Missouri (Eggert), Nebraska, Colorado and Wyoming 
(Griffith). 

3. AKISTIDA LONGISETA. 

Aristida longiseta Steud. Syo. PI. Glum. 1: 420. 1855. Merrill. Circ. 
U- S. Dept. Agrl. Dlv. Agros. 34: 3. 

Aristida fasciculata HMttaXi. Trmth . Beal Grasses N. A. 2: 208. 1896. 

DESCRIPTION. 

Purple Aristida, A densely tufted, glaucous, glabrous perennial; 
culms + to i8 inches (1-4 dm.) tall, erect, slender, smooth or rough, 
usually with purplish setae am! with- numerous, involute basal leaves. 
Sheaths shorter than the 
internodes, smooth or 
slightly scabrous ; ligule 
short with a ciliate fringe; 
leaves I to 5^ inches (2-11 
cm.) long, i line ( 1 mm.) 
wide, involute, at least 
when dry, usually scab- 
rous. Panicle few flow- 
ered, exserted, the branches 
solitary or two or three at 
the lower nodes, ascend- 
ing; spikelets rather large, 
■ purplish, lower empty 
glume one-nerved or some- 
times with an obscure 
additional nerve on each 
i II ?^>MM\m|(jPyC- 1 side; empty glumes un- 

* 11 ^SB^nj^^^ equal, the first shorter 

"1 H ^-^BtHv I than the flowering glume, 

slightly scabrous on the 
keel, acute or with a very 
short, mucronatc tip, li 
(roa. Tj. 8. Oept. Asri. I mm. long; second glume 

much exceeding the flowering glume, about 20 mm. long, otherwise 
much as the first; flowering glume 6 lines (12 mm.) long, including the 
densely pubescent callus, which is about 1 mm, long, smooth below, 
scabrous above. Setae nearly equal, scabrous, about 3 inches (7cm.) 
long. July to September. 




This grass is foi 
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id in northwestern Io\ 
■ local here. 



DISTRIBUTION. 

lou-a. Probably with the variety. 

North America. Minnesota, Iowa, north to Saskatchewan and 
British Columbia, southwest to Kansas, Texas, Arizona, Colorado {Ft, 
Collins, Crandall; La Porte, Golden and Denver, P.immcl), Wyo- 
ming (New Castle, Pammel), Nebraska (Alma, Grand Island, North 
"latie, McCook, Pammel). 

4. ARISTIDA L0NG1.SETA VAR. ROBUSTA. 
Aristida long'Seta rodusia Merrill. Circ. U. S. Depl. Agrl. Uiv. Agros> 




Fio »S. Aril 

iDi the sprmdlug lii 
BlDg ) 



DliSrRiPTION'. 

Large Purple ARiSTroA. A 
stoucdcnsely tufted form, i-ij^ 
feet(}-4 dm.) high, with robust 
culms, more rigid inflorescence and 
usually lonjier leaves than in the 
ipeciei. Kmpty (rlumcs as in the 
species, except that both are 
prcminenily cleit at the apex, 
bearing in the dei't a scabrous 
awn about i line (2 mm.) long; 
flort-ering glume nearly smooth or 
only slightly scabrous. Dry soils 
July-September. 

DiSTRlBUTIDN. 

Idwa. Plymouth County (Lei- 
berg), Rock Rapids (C. R. Ball). 

North America. From South 
Dakota to Kansas and Washing- 
ton and British Columbia. 

S. ARISTIDA OLIGANTHA. 

Aristida oligantka Micbs. PI. 
Bor. Am. 1: 41. 1803. WatsoD 
and Coulter. Gray. Man. Bot. 
640. 1890. (6th ed.) Scrlbner, 
Grasses of Tcdd. BqII. Univ. 
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T«iin. Agrl. Eip. Sta. 7: 65. f. 77. 1S94. Am. Gr&ases. Bull. 
U. S. Dept. Agrl. Div. Aftros. 17: 122. f. 418. 1899. Beal. Grasses 
of N. A. S: 202. 1896. Nash in Britton and BrowD. III. PI. 1: 135. 
t.303. 1896 Vasey Contr. U. S. Nat. Herb. 3: 46. 




empty glnmu: b, flower wicii widely 
awim. ( Dlv. Agros, D. 8. Dt-pt, Agrl. ) 



DESCRIPTION. 

Prairie Triple Awn. A 
tufted annual, with slender 
branching culms, 6 to I2 
inches {15-30001.) high, nar- 
row leaves, and loosely few- 
floH-ercd racemes. Sheaths 
smooth ; ligule a fringe of short 
hairs; leaf-blade 2 to 6 inches 
(5-15 cm.) long, involute, fili- 
form, at least when dry. Pan- 
icle racemose, four to six- 
flowered. Spilcelets 9 to 11 
lines (18-22 mm.) long (ex- 
clusive of the awns) ; empty 
glumes three to five-nerved, 
subequal, a little shorter than 
the flowering glume, more or 
less awn-pointed; flowering 
glumes scabrous, at least above, 
three-awned,awns nearly equal, 
or the lateral a little shorter, 
divergent, i to a inches {2-5 
cm.) long. Callus soft-hairy, 
acme. Dry, gravelly or sterile 
soil. Chiefly in southeastern 
Iowa but also found locally in 
■eading tl'e central portion. ' July to 
October. 



DISTRIBUTION'. 

loii-n. Wen Davenport, 130 (Barnes and Miller) ; Mt. Pleasant 
f Mills) ; Keokuk ( P. H. Rolfs) ; Ames (Pammel) ; Decatur County 
(Fitzpatrick), Creston (Ashby). 

North America. Ne«- Jersey to Maryland, and west to Nebraska, 
loii-a, Missouri (Eirsert; Forest Park, Pammel), and south to Louis- 
iana and Texas. 
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6. ARISTIDA INTBRMEOtA. 
Arislidainltrmeiiia. Scrib. ana Ball. Bull. U. 
Agroe. 24; 44. 

DESCRIPTION. 

Intermediate Aristida. A slender, somewhat geniculate, branch- 
ing annual, i to aj feet {j-7 dm.) high, with involute leaves and long 
slender, panicles. Culms smooth, fieelyb ranching, purplish, the outer 
branches geniculate, ascending; sheaths usually shorter than the inter- 
nodes, smooth or the 
lo*ver sparsely hirsute, 
e.ipecially on the margins, 
and purplish; ligule a 
very short ring, .2 lines 
(0.4 mm.) long or less, 
fringed with short hairs; 
blades I3 to 5 inches (5- 
15 cm.) long, I line (2 
mm.) wide, erect, rigid, 
involute, sometimes 
sparsely hirsute near the 
base. Panicle, § to ij 
feet (2-4. dm.) long, slen- 
der, often flexuose; 
branches short, § to li 
inches (2-4 cm.) long, 
appressed. Spikelets, 4. to 
5 lines (8-10 mm.) long; 
empty glumtfs narrowly 
lanceolate, attenuate into 
a rather long awn, nearly 
equal or the upper 
longer, 3 J to 4J lines (7- 
9 mm.) long, i-ner\'ed, 
scabrous.purplish ;flo\ver- 
ing glume 3J to 4^ lines 
(7-9 mm.) long, strongly 
scabrous above the mid- 
dle, equalling or exceed- ^'° 
ing the empty glumes, 
sometimes regularly spotted as in A. gracilis; awns all spreading, the 
middle one 9 to 11 lines (18-22 mm.) long, the lateral ones 7 to8 lines 
(14-17 mm.) long, all variable. This species is most closely allied to 
A.gracili8,\i\it differs in its larger size, and especially in the much longer 
florets and awns. It is neaily intermediate between A. gracilis and A. 
purpurascens, with the habit of the former and spikelets more like those 
of the latter. 
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DISTRIBUTION. 
loua. Wapsipinicon River (31, E. N. Wilcox). 
h'orlh America. loiva to Texas and Mississippi. 
7. ARISTIDA GRACILIS. 



Aristida gracilis Ell 
Coulter . Gray. Maa 



Bot. 



Tenn. Agrl. Exp. Sta. 7: 61. /. 74. IS* 
Nash in Brittoa and Bronu, III. Fl. 1: 
U. S. Nat. Herb. 3: 44. 

Aristida zracilis var. depauperata. . 




the divaricate or reflexed middle on* 
or pcHir soils. September-October. 



Beal. Gra ses N, A. 2: 209. 1896. 
133. / 29S. 1896. Vasey Conir. 

. Gray. Mao. 618. 1867. (5th ed.) 

DESCRIi'TIOS. 

Slender Aristida. A slen- 
der, erect gra«, 13 to 24 inches 

(24-48 cm.) high, branched 
near the base, the culms and 
branches terminating in slender, 
rather dense lj-rto\vered.racemi)>e 
or spike-like panicles 3 to 7 
inches (O-14 cm.) lonj;. Rays 



of the 



panicle 1 



pair 



one to several-flowered. Sheaths 
smooth or pilose near the base; 
li^ule a minute fringe of short 
hairs; leaf-blade 3 to 5 inches 
(b-il cm.) long, about I line 
(2 mm.) wide, soon convolute. 
Spikelets 2 to 3 lines {4-6 mm.) 
long (exclusive of the awns) ; 
empty glumes one-ner\ed. nar- 
rowly lanceolate, nearly equal, 
or the lower one a little shorter 
than the upper which is usually 
short awned or mucronatc- 
pointed; flowering-glume usually 
a little longer than the empty 
ones, rouyh and usually spotted 
on the back, three-awned, the 
lateral awns straight and one- 
third to one-half the length of 
Callus hairy. In sandy, gravelly 
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DISTRIBUTION. 

Iowa. Keokuk (Hitchcock). 

North America. Southern Neiv England, New York, New Jersey, 
Pennsylvania to Florida; west to Georgia (Kearney) and Louisiana 
(Ball); Texas (Blackshear, Pammel), north through Arkansas, Ken- 
tucky (Kearney), Missouri (Eggert), Iowa, 

8 ARiSTlDA TUBERCULOSA. 

Aristiiia tuberculosa Nult. Gen. 1: 57. 1818. Wats m aa<i i:oulter. Gray 
Man. Bot. 541, 18». (6tli ed.) Beal. Grasses N. A, 3: 196, f. 40. 1896. Nash 
in Britton and Brown. Ill Fl. 1: 13R. / 307. 1896 -^cribnep. Bull. U. S. 
Dept. Aerl. Div. Agros. 7: 91. 
/- S^.1900.(3d ed.). Vasey Conif. 
U. S. Nat. Herb. 3: 48. 

description, 

Long Awned Poverty 
Grass. a rigid, much- 
branched perennial, 12 i 
inches (3-4 J dm.) high, with 
nearly simple panicles, 4 to 7 
inches (10-18 cm.) long, 
branches erect, rather distant, 



the 



1 pairs one she 



and few Honered the other 
elongated and manj flowered 
Empt> glumes nearl\ equal 
12 lines (2+ mm ) long aun 
pointed ;floweringglume about 
10 lines (20 mm.) lonj;, 
twisted above to the division 
of the awns, and with a dense- 
ly barbate, sharp-pointed cal- 
lus ; awns nearly equal, diver- 
gent or reflexed, i^ to 2 inches 
(3-5 cm.) long, distinctly ar- 
ticulated with the glume. 
August to October, 




flowering gtomB with dive 



DiSTRlBL'TiON. 

Iowa. Muscatine (Reppert). 



North America. 
Wisconsin (U Cro 
Georgia. 
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Sandy beaches and sandy soil. Massachusetts to 
se, Pammel), IlliiMHS, Minnesota, Iowa and 
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2. STIPA. 

Sii/ti L Sp. Pi. 7S. 1753. Eadlicber Gea. PI. S8. Beat ham and 
Hooker Gta. PI. 3: 1141. Hacket in Easier aod Prancl. Nat. Pflanz. FKm. 
II. 2: 46- /. 44 Scriboer. Bull. U. S. Uept. Agrl. 20: 62. /. 40. 

Maerjchha Kuoth, Rev, Gram. I: S8 1835, 

A'lSlfllu Bertol. Fl. Jtal. 1: 690. 1833. 

Str^plachruV.. Br Prod. 174. 1810. 

Jar.iv2 Kuiz and Pav. Prod. Fl. Per. 3: PI. 1. 1794. 

Lasiagrostis Link. Hort. r.erol. 1: 99, 1827. 

Orthorafihium Nees. Proc, Udd. Soc. 1; 94. 1841. 

Achnalkeruin Beauv, Agros. 19, 1812. 

Flilagroslis Griseb in Led. Fl, Rosa. 4: 447. 18S3. 
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Spikelets i-flowered, terete; the flower falling away at maturity, 
(with the conspicuous, obconical, bearded and often sharp-pointed callus) 
from the membranaceous, persistent, lower glumes. Fertile glumes coria- 
ceous, cylindrical-involute, and closely embracing the smaller palet and 
the cylindrical grain, having a long and twisted or tortuous, simple awn 
jointed with its apex. Stamens mostly 3. Stigmas plumose. Peren- 
nials, with narrow, involute leaves and a loose panicle. (Name from 
the Greek word for tow in allusion to the flaxen appearance of the 
feathery awns of the original species. In our species the awn is naked.) 

Species about 100 according to Bentham & Hooker and Hackel. 
Found chiefly in the tropics, generally in savannas, steppes and prairie 
regions. In southern and central Europe to Russia; Asia, North and 
South America, Africa and Australia. 

KEY TO THE SPECIES OF 8TIPA. 

Cmpty glumes less than 10 mm . long 5. viridula . ^ 

Empty glomes over 15 mm. long. 

Base of panicle usually included in upper sheath; flowering gUime 8-12 

mm . long; awn slender, curled 5*. cofttaia . * 

Panicle wholly ezserted, flowering glume 14-24 cm. long; awn stout, 
bent S. sparUa* 

1.' STIPA VIRIDULA. 

5/«^a z/mV/«/«Trn. Mem. Bull. Sc. Acad. St. Petersb. VI. 2: 39. 
1836. Beal Grasses N. Am. 2: 221. Watson and Coulter. Gray. Man. Bot. 
642. 1890. (6th ed.) Nash in Britton and Brown. HI. Fl. 1: 138. f.310. 1896. 
Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 17: 134. /. 4W 1899. Vasey 
Contr. U. S. Nat. Herb. 3: 50. in part. 
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I Slipa virtd 
b, sharp palmed »lliu 
S Dapi. A(trl ) 



Slifia sfiartfa Hooker FI. 
Bor. Am. 3:237. 1S40. (Not 
of Triunius.) 

description. 

Green Stipa. Feather 
Bunch Grass. A slen- 
der or rather stout, cacs- 
pitose perennial, erect pan- 
icles,!^ to 5 feet (5- 
lO dm.) high, with invo- 
lute-pointed leaves and 
narrow, contracted pani- 
cles 6 to 10 inche; ( i2-2o 
cm.) long. Spikelets with 
nearly equal, subulate- 
pointed, empty glumes,3 to 
4i lines (6-9 mm.) long, 
and hairy or pilose flower- 
ing glume, which is about 
2j lines (5 mm.) long. 
and has a short, obtuse 
callus. Awn about 12 
lines (24 mm.) long, fin- 
ally separating frcKn the 
glume. June-August. 

Feather bunch grass has 
been introduced in a feu- 
places along the railroads. 



DISTRIBUTION. 

foua. Ames (Sirrine. P. H. Rolfs, C. A. Wilson, E. R. Wilson, 
Pammel, Combs and Ball). 

S'lirth .Imerica. Introduced into lovva; from western Minnesota, 
r<ebraita (Alma, Pammel, 161; McCook, Pammel, 375), south to 
Kansas and New Mexico, Colorado (Ft. Collins, Crandall, Pammel; 
Ouray. Shear, 1160; Greeley, Pammel; Leadville, T release ) ; Utah 
(Uintah \[ountains, Kama*. Pammel and Stanton, 220; Uintah Moun- 
tain*, Mud Creek, Pammel. 916; West Duschene, Pammel, 217); 
Wyoming (Uintah Mountains. Fuller'* Ranch, alt. 8,000 ft., qi?, 
Pammel, Johnson, Buchanan and Lummts; Sheridan, Pammel;' Nc^v 
Castle, Pammel, 3); Montana (Bonner, Sandberg, Heller and Mc- 
Dougal 986), and California. British Columbia to Manitoba. 
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a. at, Dlitrlbatlon of ArUlida, Stipa >nd MuhlenbeTgin. 
■ Bpaotmnu Id herbsrlDin. t Bwedoc obterfattons. 
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2. STIPA COMATA. 
Stipaeomata Trin. and Rupr. Mem. Acad. St. Pelersb. VI. 5: 75. 
1842. Beal. GraEseE of N. A. 2: 21G. 1896. Nasb in Briiton and Brown. 
111. Fl. 1: 138. f. 312. 1896. Scribaer. Ball. U. S. Depi. Agrl. Div. 
Agros. 17: 129. f 425. 1899. Vasey Contr. U. S. Nat. Herb. 3: 52 

tF. SCRIPT 10 -V. 

WESTtRN Stii'a. Need- 
le Grass. A rather 
stout, ■ erect, caespitose 
perennial, i^ to 4 feet 
(3-9 Um.) high, with 
mostly involute leaves, and 
loosely-flowered panicles, 8 
to 12 inches (16 to 24. 
cm.) long. Spikelets with 
nearly equal, long-attenu- 
ate-pointcd, emptj- glume.i 
about 12 lines (24. mm.) 
long, ami thinly pubes- 
cent flowering glume* 
about 6 lines (12 mm.) 
long. Awn slender, aj to 
J inches (8-io cm.) long, 
strongly fle.\uose or vari- 
ously eurled and twisted. 
.May lo September. 

A rare species in Iowa, 
only reported from one 
liKality, Sioux City by 

[■•in. 9). ScpnramoM-H., emplyor lowerglnme.: MisS Wakefield and Pro- 

Ag™. L-. fl. >*pi. otAgTi.) *e^sor Hitchcock. 

UISTRIBUTIO.V. 

h,na. Sioux City (Hitchcock). 

-V'j<//t Amerua. From western Iowa, Dakotas (S. D., Edgcmont, 
Stanton), Wyoming (Uintah Mountains, Mud Creek, 1542, Pam- 
mel, Johnson, Buchanan and Lummis; Sheridan County, Pammcl, 160; 
New Castle, Pammel, 2; Sherman, Pammel, 2); Montana (Dillon, 
Shear, j,u), Nebraska {McCook. Pammel, 383); Colorado (Ft. Col- 
lins Cnmdall; La Poudre River, Pammel; Ft. Morgan, Pammel; Colo- 
rado Springs, Pammel, 223; Greenland, Pammel and Stanton); 
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Utah (Salt Lake, Pammel, i88) ; Oregon, Washington (Douglass 
County, Sandberg and Leiberg), California (Lemmon), and Arizona. 

3. STIPA SPARTEa'. 

Slipaspartea Trio. Mem. Acad. St. Petersb. VI, 1: 82. 1831. Wat- 
son and Coalter. Gray. Man. BoC. 641. 1890. (6ttied,) Beat. Graises of 
N. A. 2: 215. 1896. Vase;. Contr. U. S. Nat. Herb. 8: 53. Nash in Brit- 
too and BrowD. III. PI. 1: 139. /. 313. 1896. Scribuei. Am. Grasies. 
BuU. U. S. Dept. -grl. Div. Agros. 7: 95. /". 89. 1900. (3d ed ) 

DESCRIPTION. 

PoRCLi'iNE Grass. A 
stout, erect perennial, with 
simple culms t, to $ 
feet (6-IO dm.) hijjh; 
long, narrow leaves and 
contracted, few-flowered 
panicles, 4 to 8 inches (10- 
20 cm.) long, Spikelcts 
larger; empty glumes sub- 
ulate-pointed, 12 to 18 
lines {24-3b mm,) long, 
slightly unequal; flowering 
glume 8 to 10 lines (16- 
20 mm.) long, including 
the barbed and very sharp- 
pointed stipe or callus, 
sparsely pubescent below 
and crowned with a iew 
short hairs; palea nearly 
as long as the illume; awn 
stout, 3 to 6 inches (8-i.'i 
cm.) long, twisted below 
and twice geniculate ab()\e. 
June to August, 

Porcupine grass is com- 
mon on dry, gravelly roads 
and high prairies. 
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DISTRIBUTION. 

» 

loiva, Winneshiek County, Shelby County (Fitzpatrick) ; Har- 
court (Danielson); Alden (Stevens); 945, Battle Creek (Preston); 
Ames (Bessey, Carver, E. R. Wilson, 177 Ball, Weaver, Crozier, Sir- 
rine 1147 and 1149, Louthan) ; Iowa City (Hitchcock) ; Jewell Junc- 
tion (Carver) ; 3278, Ontario (Faurot) ; Marshalltown (Eckles) ; 530, 
Muscatine (Reppert) ; Sioux City (Miss Wakefield) ; Johnson County, 
Cedar Rapids, Lyon County (Shimek) ; Van Cleve (Warden) ; 3252, 
Grundy Center (Miss Paddock) ; 3052, Steamboat Rock (Miss King) ; 
672 Missouri Valley, Council Bluffs, 1466 De Witt, 1429 Carroll, 
1277 Council Bluffs, 11 63 Ames, Dubuque (Pammel) ; Clear Lakjc 
(Shimek), 18 Marshall County (Ball), 3335 Marathon (Roberts). 

North America. From Wisconsin (La Crosse, Pammel), Illinois, 
to Missouri, Kansas, Nebraska, Dakotas (S. D., Aberdeen, Griffith, 
820; N. D., Fargo, Bolley), and Minnesota to New Mexico (Glori- 
eta, Vasey), Manitoba to British Columbia. 

3. MUHLENBERGIA. 

Muhlenbergia Schreb. Gen. PI. 44. 1789. Hackel in En^ler and 
Prantl. Nat. Pflanz. Fam. II. 2: 47. /. -^5. Bentham and Hooker Gen. PI. 
3: 1143. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 20: 65. /. 43, 

Muhlenbergia Schreb. Endlicher. Gen. PI. 88. 

Kajo'fl Thurb. Proc.Acad. Nat. Sc Philad. 1863: 79. Watson Bat. 
Cal. 2: 278. 

Podosoemum Dcsv. Nuov. Bull. Soc. Philom. 2: 188. 1813. 

Calycodon Nutt. Jr. Acad. Philad. II. 1: 186. 1817. 

Clomena Beauv. Agros. 28. pL 7. /. 10. 1812. 

losagris Beauv. Agros. 2^. pi, 8. f. 3. 

Spikelets i -flowered, in contracted or rarely in open panicles. 
Empty glumes mostly acute or bristle-pointed, persistent, usually thin; 
the lower rather smaller or minute. Flower very short-stalked or ses- 
sile, the glume and palet usually minutely bearded at base, herbaceous, 
deciduous with the enclosed grain, often equal, the glume 3-ner\'ed, 
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mucronate or avvned at the apex. Stamens 3. (Dedicated to the Rev, 
Dr. Henry Muehlenberg, a distinguished American botanist of the early 
part of the last century.) 

About 60 species according to Bentham and Hooker; the same 
number according to Hackel, of which Heller lists 37 species north of 
Mexico. Thirty-five species are reported for Mexico and Central 
America. 

KEY TO THE SPECIES OF MUHLENBERGIA. 

Flowering glume not awned, often acuminate. 

Empty glumes acute, about }4. as long as the flowering glume. 

— .M. sobolifera,^ 

Empty glumes acuminate, about 3 mm. long, about equalling the 
flowering glume M, mexicana,^ 

Empty glumes awned, about 5 mm. long, nearly twice the length of 
the flowering glume M. glomerata . * 

Flowering glume awned. 

Awn usually twice the length of the glume. 

Empty glumes minute M. diffusa.* 

Empty glumes about one-half as long as flowering glume. 

— .3f. Wildenovii." 

Empty glumes about equalling the flowering glume. .M. sylvatica.^ 

Awn 3-4 times as long as the glume, second empty ' glume distinctly 
3-awned, cultivated M. gracilis.'' 

1. MUHLENBERGIA SOBOLIFERA. 

MuhUnbirgia sobolifera Tr'm. \5n\^. l^^. 1^2^. Watson and Coulter. 
Gray. Man. Hot. 643. 1890. (6th ed.) Scribner. Grasses of Tenn. Bull. 
Univ. Tenn. Agrl. Exp. Sta. 7: 67. /. 82. 1894. Vasey Contr. U. S. Nat. 
Herb. 8: 68. 

Muhlenbergia sobolifera (Muhl.)Trin. Beal. Grasses of N. A. 2: 244. 
1896. Nash in Britton and Brown. 111. Fl. 1: 142. /. 320, 1896. 
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DESCRIPTION. 

Rock Muhlenbercia. A slen- 
der perennial, with more or less 
branching, leafy culms I to i 
feet (3-6 dm.) high, from creep- 
ing, scaly roots toe ks. Sheaths 
smooth or slightly scabrous; ligule 
verj- short ; leaf-blade flat, 1 to 3 
lines (2-6 mm.) wide, 3 
inches (6-10 cm.) long, scabrous. 
Panicle 2 to 7 inches (4-1(3 cm.) 
long, filiform, with erect, appressed 
branches. Spiltelets crowded, 1 line 
(2 mm.) long or less. Empty 
glumes ovate- lanceolate, acute, muc-f 
ronate, or sub - aristate - poinirJi 
nearly equal, one-fourth to one-half 
shorter than the flowering glume; 
Howering glume ovate-lanceolate, J 
nerved, short mucronate, scabttU 
on the back, short-pilose toward th 
base and on the callus ; palea as lonl 
as the flowering glume, Roclj 
woods. September-October. 



tine (Pammel) : Ft 



DISTRIBUTION. 

I',k;i. Wintcrset, 1103 (Carver); Mu! 
Do.ige (<)lcs.-n). 

\'jr/l, Am.rh-n. Massachusetts south to Virginia. Texas. Illinois 
Indiana. .MIs-m.ri (Kggert). to southeastern .Minnesota. 

2. MUHLENBEKGIA MEXECANA. 

MuhUnbergia Mf.ricanaTf\n. UdiH. 189. 1824. WRtauo and ConltM 
Gray. Mao. Boi. 643. 1890. (6[b ed.) Scribner. GrBBSes of Teno. Ka 
ijniv. Tenn Agrl. Eip. Sta. 7: 68. /. JJ. 1894. Vasey Contr. U, S. Ni 
Herb. 3: 69. 



GRASSES OF IOWA. 



133 



MuAUn6er:^a Afexicana {L.)Ti\n. Beal. Grasses of N. A. 9: 252. 
. Nash in Britton and Brown. 111. Fl. 1: 142. /. S2I. 1896. Scribner. 
. U. S. Dept. Agrl. Div. Agros. 7: 106. /. 100. 1900. {3d ed.) 

Agrostis Mexicana L. Maot. 1: 31. 1767. 

Agroslis filUormis Muhl. Gram. 66. Idl7. 

Agroslis lateriflora Michi. Fl N. Am. 1: 53. 1803. 

DESCRIPTION. 



Mexican Drop Seed. An upright or ascending, usually much 
iched perennial i to 3 feet (2-6 dm.) high, with a scaly, crecp- 



rootstock, numerous flat leaves 




itracted, densely- flowered 

panicles. Sheaths longer o^ 
shorter than the internodes, 
smooth; ligule \ line (i mm.) 
or less long; leaf-blades I to 3 
lines C2-6 mm.) wide, 2 to 7 
inches C4-14 cm.) long. Spike- 
lets about I line (2 mm.) long 
on very short pedicels; empty 
glumes nearly equal, acuminate- 
pointed, about the length of the 
floral glume (a little shorter or 
sometimes a little longer), scab- 
rous on the keel; flowering 
glume lanceolate, acute or 
mucronate-pointed, three-nerved, 
pilose near the base and on the 
callus. Palea a little shorter 
than its glume, very acute. 

Mexican drop seed is a ifidely 
distributed grass, abundant in 
al! parts of the state. It is some- 
what polymorphic. Ordinarily 
the spikes approach in density 
the M. giomerata, but when 
cut off before heading out the 
spikes are more slender, and 
might readily be mistaken for 
another species. This is the state 
called var. filiforme. 
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The grass matures rapidly and affords early forage, but later 
becomes woody. In cultivated gardens and fields it is a bad weed. 

DISTRIBUTION. 

Iowa. Woodbine, ii and 7 (Burgess); Ft. Dodge (Pammel and 
Sokol, Oleson) ; Boone, 3202 (Pammel) ; Steamboat Rock, 3146 (Miss 
Kin^ ; Keokuk (P. H. Rolfs) ;Grundy Center, 3208 (Miss Paddock) ; 
Wilsonville, 3183 (Larsen) ; Lansing, 3010 (Miss King) ; Sioux City 
(Miss Wakefield); Ames (Pammel, Kaufman, Ketterer, Crozier, Sir- 
rine, Fairfield) ; Belknap, 827 (Rankin) ; Rock Rapids (Shimek) ; 
Jewell Junction, De Witt, Carroll, Turin, Logan, Jefferson, Sheldahl 
and Slater, 251 Clinton (Pammel); Myron (Miss King); Spirit 
Lake, 16 (Beard) ; Dixon, 734 (Snyder) ; Mt. Pleasant (Mills) ; Red 
Oak (Holt); Hesper (Ballard); 1013, Creston (Bettenga) ; Glen- 
wood, 998 (Jackson) ; Chariton, 779 (Mallory) ; Parkersburg. 941, 
(Stout); Ames, 115 (Ball); Amana, 697 (Schadt) ; Carroll, 1018 
(Simon); Boone (Carver); Greenfield (Stewart); Ames, 114 (Pam- 
mel) ; Jackson County, Rapid Creek, Johnson County, Hamilton to 
Hancock County (Preston) ; Sioux City (Macbride) ; Iowa City 
(Hitchcock) ; Steamboat Rock (Miss King) ; Steamboat Rock 
(Shimek) ; Nevada (Pammel) ; Traer (Provan). 

North America. New Brunswick ,Washington, D. C. (Potomac 
P'lats, Ball, 712); to North Carolina, Texas, Missouri (St. 
Louis, Eggert; Jefferson Barracks, Eggert), Indian Territory', Ne- 
braska, Minnesota, Wisconsin (La Crosse, D. S. Pammel and C. M. 
King; Bloomingdale, Pammel and C. M. King, 3175), Ohio (Picker- 
ington, Horr) ; to Ontario. * 

3. MUHLENBERGIA GLOMERATA. 

Muhlenbergia glomerata TT\n. Unif. 191. 1824. Watson and Coulter. 
Gray. Man. Bot. 543. 1890. (6th ed.) Scribner. Grasses of Tenn. Bull. 
Univ.Tenn. Agrl. Exp. Sta. 7: 67. /. 81. 1894. VaseyContr. U. S. Nat. 
Herb. 3: 68. 

Muhlenbergia racetnosa (Michx.) B. S. P. Heal. Grasses of, N. A. 2: 

252. 1896. Nash in Britten and Brown. 111. Fl. 1: 143. /. 322, 1896. 

Scribner. Am. Grasses. Bull. U. S. Dept. Agrl. Div. Agros. 7: 109. 
/. 103. 1900. (3d ed.) 

Polypogonglotneratus W^iW^. Enum. 1: 87. 1809. 

Agrostis racentosa Michx. Fl. Bor. Am. 1: 53. 1803. 

Muhlenbergia racetnosa B. S. P. Prel. Cat. N. Y. 67. 1888. 
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description. 

Marsh Muhlenbercia. 
A rather stout, upright 
perennial, with ver^' tough 
and densely scaly root- 
stocks, nearly simple culms, 
2 to 3 feet (6-9 dm.) 
high, and densely flow- 
ered panicles, 2 to 4 inches 
(5-10 cm.) long. Spikelets 
2 to 3 lines {4-6 mm.) 
long, the long, acuminate- 
pointed outer glumes nearly 
equai and exceeding the very 
acute flowering glume, which 
is densely bearded at the 
base. Moist meadows and 
low grounds. July-Septem- 
bet. 

Marsh Muhlenbergia is 
common, especially in north- 
ern Iowa, but occurs in all 
parts of the state. A rapid 
grower and when yoimg 
affords some forage. 




DISTRIBUTION. 



lotia. Boone, 3228 (Pammel) ; Rockwell, 3186 (Brown) ; Mason 
City (Pammel); Greenfield (Stewart); Winterset, Des Moines (Car- 
ver); Jewell Junction (Rolfs); Logan, Council Bluffs, Sioux City, 
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Clinton, South Dakota opposite Hawarden, 274 Webster City, Car- 
narvon, Alton, Sioux Rapids, Dakota City, Hawarden (Pammel) ; 
Sioux City (Miss Wakefield) ; Ames (Kaufman, Hitchcock) ; West 
Union, 248 (Whitmore) ; Ames, 113 (Ball); Lyon County, 45 
(Shimek); Keystone (Koch); Dallas Center, 817 (Rhinehart) ; 
Tabor (Baldwin) ; Muscatine (Reppert) ; Ledyard, 760 (Pammel and 
Cratty) ; Tabor, 778 (Baldwin); Webster City, 2217 (Pammel and 
Sokol) ; Armstrong (Cratty); Council Bluffs (Miss Cavanagh and 
Dilne) ; Rock Rapids (Shimek) ; Iowa City (Hitchcock and Mac- 
bride) ; Hamilton to Hancock County (Preston) ; Spirit Lake, Lyon 
County (Shimek) ; Plymouth County (Brown) ; High Bridge (Lum- 
mis) ; Woodbur}^ County (Brown) ; Worth County (Pammel). 

North America, From New Jersey to Missouri (St. Louis, Eg- 
gert, Pammel); Ohio (Columbus, SuUivant) ; Wisconsin (La Crosse, 
Pammel, C. M. King); Minnesota (Sandy Lake, Sandberg) ; Iowa, 
Nebraska (Crete, Pammel; Lincoln, Pammel); Dakota (Vasey) ; 
mountains of Colorado (northern Colorado, Sol dierV Canon, Crand^l; 
Ft. Collins, Pammel) ; New Mexico (Parry) ; Utah (West Duchesne 
River, 8500 ft., Pammel and Stanton ; East Duchesne River, Pammel 
and Stanton), and Arizona; north to British Columbia; eastward to 
Newfoundland. 

4. MUHLENBERGIA DIFFUSA. 

Muhlenburfria diffusa Schreb. Beschr. Gras. 2: 143. pi. SI. 1772. 79. 
Watson and Coulter. Gray. Man. Hot. 644. 1890. (6th ed.) Scribner, 
Grasses of Tenn. Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 67. /. 80. 1894. 
Nash in Britton and Brown. 111. Fl. 1: 144. /. 337. 1896. Scribner. 
Bull. U. S. Dept. Agri. Div. Agros. 7: 105. / 99. 1900. (3d ed.) Vasey 
Contr. U. S. Nat. Herb. 8: 68. 

Muhlenbergia SchreberiGmeX. Beal. Grasses of N. A. 2: 245. 1896. 



GRASSES OF IOWA. 



DESCRIPTION. 

Nimble Will. A low, 

ascending perennial with 

slender, much- branched, 

wirj' culms, l to 2 feel 

(2-4 dm.) long. Sheaths 

smooth, pilose at the 

throat; ligule very short; 

leaf blade i to 2 lines (2- 

4 mm.) wide, 1 to 4 inches 

(2-8 cm.) long, scabrous 

on both sides. Panicles 3 

to 7 inches (6-14 cm.) 

long, slender, branches 

erect, rather densely flow- 
ered. Sprkelets 1 line (2 

mm.) long, equalling or 

exceeding the pedicels; 

empty glumes minute, un- 
equal, the lower sometimes 

obsolete ; flowering glume 

narrowly lanceolate, pilose 

near the base, scabrous on 

the nerves above, terminat- 
ing in a slender, straight 

awn, 1 to 2 lines (2-4 mm.) 

long; palca equalling the 

glume. Shaded thickets, 
border of woods, waste ground about 

Nimble Will was originally confined to southeastern Iowa. It has 
spread northward along the Mississippi, where it is now abundant as 
far north as Dubuque. It is also spreading in central Iowa, The 
grass is of little economic importance. 

DISTRIBUTION. 

lau-a. Ames (Pammel, Bessey, Hitchcock); Dixon, 735 (Sny- 
der); Fayette (Fink); Clinton, 247 (Pammel); Manchester, 942 
(Ball): Libertyville, 935 (Baldwin); Mt. Pleasant, 993 (Witte) ; 
Muscatine, 516 (Reppert) ; Des Moines, 635 (Pammel); Mt. Pleas- 
ant (Mills) ; Jefferson (Pammel) ; Mt. Ayr, 642 (Beard) ; Red Oak 
(Holt); Hamilton to Hancock County (Preston); Iowa Citv (Mac- 
bride) : Des Moines (Pammel). 

North America. Maine to New York and Florida; west to .Ala- 
bama. Texas (Kerrville, J. G. Smith), Kentucky (Bell County, 
Kearney), Missouri, Kansas, Nebraska, Iowa, Illinois, Wisconsin, Min- 
nesota and Ontario. 




,g glume. 



Muhlenlifrgii 
^Bpt*ot Agrl. 

July to Septembei 
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5. MUHLBNBERGIA WILLDENOVli. 

HtuhUnbergia Witldenovii Trio. Unit. 188, 1824, Watson and Coulter. 
Gray. Man. Bot. 643. 1890. [6lh ed.) Scribner. Grasses of Tenn. Bull. 
Univ. Tean. Agrl. Eip. Sta. 7: 68. /. 35. 1894. 

Mtthlenbergia itnuif/vi-j (Willd ) B. S. P. Beal. Grasses of N. A. S: 
255. 1896. Nash in Britton and Brown. 111. Fl. 1; 1«. /. 326. 1896. Seribner. 
Bull. U. S. Dept. Agrl, Div. Agros. 7: 107. /. 101. 1900. (3ded.) 

Agroslis Unuitlora Willd. Spec. 1: 364. 1799. 

AgrosCis paucifloraPMKh. FI. Am. Sept. 1:63. 18H. 



description. 
Slenuhr Muhlenbergia. 

An erect, simple or sparingly- 
branched perennial, i to 3 
feet ( 3-9 dm. ) high, with 
creeping, scaly rootstocks, flat 
leaf blades and rather few- 
tlowered, linear panicles, 6 to 
\2 inches (15-30 cm.) long, 
the branches appressed, Spilce- 
lets ij lines {3 mm.) long; 
empt}- glumes slightly unequal, 
acute, about one-half the length 
of the flowering glume; callus 
bearJeJ; awn slender, about 4 
lines (8 mm.) long. Rocky 
Hoods, July to August. 

Widely distributed in east- 
ern and central inwa, but 
never abundant. 

IMSTRIBL'TION. 

lou-a . Ames (Hitchcock, 
Bessiv, Carver) ; Muscatine 
(Harncs); Dallas Center, 920 
(Rhinehart) Winterset, 260 
(Carver); Muscatine (Rep- 
pert); Iowa Citv (Hitchcock, 
Macbride). 




Kplk^leta with 

flowerlDK Blnmc 

Agro*. V. 8. D«pE. Agrl. 

North A 

Sullivam), Mil 

Virginia. 



.Massachusetts to Ontario, Ohio (Columbus, 
Iowa, Missouri (Eggert), Texas, Alabama and 
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6. MUHLENBERGIA SYLVATIOA. 
MuhUHbergia sylvatica Torr. Fl. U. S. 1: 87. 182*. Scribner. Am. 
Grasses. Bull. U. S. Dept. Agrl. Div. Agros. 7: 108. /. 102. 1900. Nash 
in Britton and Brown. III. Fl. 1: H3. /. 323. 1816. Scribner. Gen. of 
Grasses. Bull. U, S. Dept. Agrl. Div. Agros. 20; 65. /. 43. 1900. 

Muklenbergia sylvatica Torr and Grav- Watson and Coulter in Gray. 
Man. Bot, 643. pi. 8. i. I and 2. 1R90. (6tb ed.) Scribner. Grasses of 
Tenn. Bull. Univ. Tenn. Agrl. Exp. Sti. 7: 68. /. 84. 1890. 
Agrostis diffusa Muhl. Gram. 64. 1817. 

description. 
Woodland Droi" Seed, 
A perennial, much branched 
gra!«, 6'9 dm. high, with 
strong, scaly rootstoclts, flat 
leaves and narrow, densely 
flowered panicles, 5-ig cm. 
long. Leaf blades rough, 
5-18 cm. long, 2-6 mm. 
wide. Spilcelets about 2 mm. 
long; empty glumes nearly 
equal, vef>' acute, one- half 
as long or nearly equalling 
the flowering glume; flower- 
ing glume pilose below, scab- 
rous above, and terminating 
in a slender awn 4-12 mm. 
long. 

DISTRIBUTION. 

Iowa. Siou.x Citv {Miss 
Wakefield); 1455 De Witt, 
III Dakora City, 250 Clin- 
ton (Pammcl); Iowa City 
(Macbride) ; IJlue Grass 
(Barnes) ; Ames (Crozicr) 
Iowa City (Hitch:ock). 

F,o. 101. M^hUnb^rgln >vt^atica-^ b. Bplke- ^mmct CoimtV, 9iO ( PaW 

iitii:c. wKhoutFroriDwemlDmwremaved.Bbow' me) and Cratty) ; Belknap, 
Insealln*. (DIT. oIAktm. U. a Dept. Agrl.) 1^2; (Rnnkin). 

Xorth AmcTica. New Brunswick to Ontario and Minnesota 
south to North Carolina, Texas and Indian Territory; Arkansas (Har- 
vey) ; Missouri (Kgiiert) : Cunnecticut (Hartford C<iunt>', F, Wilson), 
Kentucky (Harlan, Keame}) ; west to Colorado (Ft. Collins). 
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7, MUHLENBERGIA <JRACILI8. 

Muklenbergia gracilis "Ctin. Uoifl. 193. 1824. Scribnor. Am. Gms^es. 
Bull. U. S. Dept. Agrl. Div. Agros, 7: 117, /. ///. 1900. 

Muhlenbirgia gracilii {W B.K.)TriD. Beal Grasses of N. A. 2: 
242. 1896. 

descriftion. 
Slender Dropseed Grass. 
A slender but rather rigid, 
densely caespitose perennial, 1.5- 
6 dm. higli, with narrow, invo- 
lute, rigid leaves, and contracted 
panicles 8-15 cm. long; spike- 
lets 3-4 mm. long; empty 
glumes nearly equal in length, 
the first about one-half as long 
as the Howering glume, i- 
nerved, acute, or crose at apex, 
the second a little longer than 
the first, 3-nerved and 3-toothed, 
rarely entire at the apex ; flower- 
ing glume pubescent or scabrous 
on the back, ciliatc on the mar- 
gins; awn tlexuous 8-16 mm. 
long. Dry soils June to Sep- 
tember. 

DISTRIBUTION. 

luu-a. Occasionally culti- 
v.-ited. Ames, cult. (Pammel). 

North America. Texas to 
Arizona and Mexico, Colorado 
(Colorado Springs, Tracy) ; 
Colorado (Vasey: E. D. Ball, 
8500 ft.; Ft. Collins, Pammel, 
334.; Bosworth's Ranch, Lari- 
mer County, Crandall; Parry), 
and Wyoming, 

4, ORYZOPSIS. 

Oryzopsis Michi. Fl. Bor. Am. 1: 51. pt. 9. 1803. Eodlicher 
Gen. PI. 87. Bentham and Hooker. Gen. PI. 3; 1142. Hackel in Engler and 
Prantl, Nat, Pflaoz. Fam. 11. 2: 46. Scribner. Bull. U. S. Dept. Agrl. Div. 
Agros. 20:63. /.4/. 
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Urachne Trin. Fundam. Agros. 109. 1820. 

Eriocoma Nutt. Gen. N. Am. PI. 1: 40. 

F^ndieria Steud. Syn. PI. Shun 1: 419. (Fendler Collection 979.) 

Caryochloa Spreng. Syst. Cur. Post. 22: 30. 1827. 

Piptatherum Beauv. Agros. 17. 1812. 

Pipiochaetium Presl. Rel. Haenk. 1: 222. 1830. 

Nassella D. Desvx in Gay. F. Chili. 6: 263. 1845. 

Spikelets i -flowered, nearly terete. Lower glumes herbaceous or 
thin membranaceous, several-nerved, nearly equal, commonly rather 
longer than the oblong flower, which is deciduous at maturit>% and with 
a very short, obtuse callus or scar-like base. Flowering glume coriaceous, 
at length involute so as closely to enclose the equal palct and the oblong 
grain; a simple untwisted and deciduous awn jointed on its apex. 
Stamens 3. Squamulae 2 or 3, conspicuous. Stigmas plumose. Peren- 
nials, with rigid leaves and a narrow raceme or panicle. Spikelets green- 
ish, rather large. (Name composed of two Greek words for rice and 
likeness, from a fancied resemblance to that grain.) 

Bentham & Hooker give the number of species as 24; Hackel 15. 
Found chiefly in the warmer temperate zones of both hemispheres; 
Heller gives the number as 11, which includes Eriocoma. 

KEY TO THE SPECIES OF OBYZOPSIS. 

Flowering glume sparingly pubescent, awn about 20 mm. long. 

— O melanocarpa . * 

Flowering glume densely silky-hirsute, awn about 5 mm. long. 

—(9. cuspidata,^ 

1. ORYZOPSIS MELANOCARPA. 

Oryzopsis melanocarpa Muhl. Gram. 79. 1817. Watson and Coulter. 
Gray. Man. Bot. 642. 1890. (6th ed.) Beal. Grasses of N. A. 2: 225. 1896. 
Nash in Britten and Brown. 111. Fl. 1:140 f.3l7. 1836. Scribner. Am. 
Grasses. Bull. U. S. Oept. Agrl. Div. Agros. 7: 98. £. 92, 1900. (3d ed.) 
VaseyContr. U. S. Nat. Herb. 3: 56. 
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description. 
Black-Fruited Mountain 
Rice. A rather stout, long and 
broad-leaved perennial, I to 3 
feet (3-9 dm.) high, with 
narrow, simple panicles, 6 to 8 
inches (15-20 cm.) long, 
branches spreading in flower, the 
lower ones in pairs, and about 2 
inches (5 cm.) long, flower-bear- 
ing above, naked below. Spiketets 
tew, 4 to 5 lines (8-10 mm.) 
long; empty glumes about 7- 
nerved, acute, slightly exceeding 
the thinly pubescent and coria- 
ceous flonrering glume; awn 
about 12 lines (24 mm.) long. 
Open, rocky woods, sometimes 
on cliffs. Quebec and Ontario 
to Delaware, Kentucky, Mis- 
souri and Minnesota. 

Black-fruited mountain rice 
occurs sparingly in the woods of 
eastern, central and northwest- 
ern Iowa. 




Fia. 10s. Or^zopiit melanoci 
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DISTRIBUTION. 

loiia. Ames, Qkoboji Lake (Hitchcock) ; Mt. Pleasant (Mills) ; 
Ames, 1005 (Ball); Sioux City (Miss Wakefield); Jackson County 
(Shimek) ; Steamboat Rock 3147, 3192 Lansing (Miss King). 

North America. Ontario, Vermont, New Jersey, south to Ken- 
tucky, Pennsylvania (Lycoming County, Small), Ohio (Springfield, 
Sullivant), to Missouri, Iowa, Minnesota and Wisconsin, 
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2. ORYZOPSIS CUSPIDATA. 

Orysopsis cuspidata Beatham. Vasey. U. S. Dept. Agrl. Sp. Report 
63: 23. 1883. Nash in Britton and Brown. HI. PI. 1; 141. / 32S. Scribner 
Ball U.S. Dept. Agrl. Div. Agros. 7: 103. /. 97. (3d ed.) 

Slipa mtmbranacea Pursh. PI. Am. Sept. 2; 738. 1814. 

Eriocoma cuspidata Null. Gen. 1: 40. 1818 

Oryzopsis membranacea Vasey. Bull. U. S. Dept. Agrl. Div. Bot 12: 
10, pl 10. 1891. Contr, U. S. Nat. Herb. 3; 56. 

Fmdlirta rhyehelylroides . Steud. Syn. PI. Glum. 1: 19. 1855. ■ 




DESCRIITION. 

Indian Millet. A tough 
perennial, growing in 
bunches, i to aj feet (j-7 
dm.) high, with narrow, in- 
volute leaves, and dichoto- 
mousl jt» branched, diffuse 
panicles, ^o b{ inches (12- 
15 cm.) long, Spikclcts, j 
to 4 lines (6-8 mm.) Ion;; 
on filiform and flexuous pedi 
ce!s;empty glumes pubescent 
3 to 5-nerved, broad and ven 
tricose below, attenuate- 
pointed, much longer than 
the densely long-hairy, and 
broadly oval flowering 
glume; awn about 2 lines (4 
mm.) long, readily falling 
off. The hairs finally tall 
from the flowering glume, 
which becomes verj- hard, 
snooth and shiny. 



4 

GRASSES OF IOWA. 145 

« 

DISTRIBUTION. 

loiva. A single specimen is reported from Iowa, collected by Prof. 
A. A. Crozier in the vicinity of Wall Lake. Whether this was a slip 
in writing the label I do not know. No other collector has ever re- 
corded it for this state. The specimen bearing this label was destroyed 
in the fire. 

North America. South Dakota to New Mexico (Parry), Texas 
to California (Vasey), Nevada (Pammel), Utah (East Duchesne, 
Pammel and Stanton; West Duchesne, Pammel and Stanton), Colo- 
rado (Ft. Morgan, Pammel; Denver, Ft. Collins, E. D. Ball; New- 
Windsor, Osterhout, 2378 ; Ft. Collins, Crandall ; Larimer County, 
Crandall and Cowen ; Marshall Pass, Tracy, 454); Wyoming (Sher- 
man, Pammel; Egbert, Pammel and Brownlie; Green River, Parry; 
New Castle, Pammel ; Yellowstone Park, Mammoth Hot Springs, A. 
and E. Nelson). 

5. MILIUM. 

Milium, L.fiSp. PI. 61. 1753. Endlicher. Gen. PI. 82. Bentham and 
Hooker. Gen. PI. 3: 1143. Hackel in Englera-d Prantl. Nat. Pflanz. 
Fam. II. 2: 47. 

Miliarium Moench. Meth. 204. 1794. 

Spikelets i-flowered; rachilla articulated above the empty glumes, 
not produced into a conspicuous callus, nor extended above the flower- 
ing glume. Glume 3, obtuse, awnless, the first two empty, subequal, 
membranous, convex; the third or flowering glume usually smooth and 
shining, becoming indurated in fruit; palea nearly as long as its glume. 
Stamens 3. Styles short, distinct; stigmas plumose. Grain ovoid or 
oblong, free within the hardened glume and palea. Annual or peren- 
nial grasses, with flat leaves and open panicles, diflEering from Oryzopsis 
in the obtuse and awnless flowering glume. 

Bentham and Hooker give the number of species as 5 or 6; 
Englcr and Prantl, the same number. Found chiefly in the temperate 
regions of Europe, Asia and North America. America one species; 
Eurasia 5 to 6. 

MILIUM EFFUSUM. 

Milium effusum, L Sp. PI. 61. 1753. 
10 
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OESCRII'TION. 

Wild Millet. A pale green 
perennial, with simple culms, 2 to 
4^ feet (6-14 dm.) high, with 
broad, flat, spreading leaves, and 
diffuse panicles 6 to 8 inches 
(15-20 cm.) long. Branches of 
the panicle two to five K^ether, 
flower-bearing above, naked be- 
low. "Spikelets ij lines (3 mm.) 
long, empty glumes nearly equal, 
j-nerved, a little longer than the 
oblong, obtuse flowering glume. 



This species is included as 
there is a possibility of its occur- 
rence in the northeastern part 
of the state. 

North America. From New 
England states to Pennsylvania 
and Michigan; Ohio (Worth- 
in gton, H 
Bcardslec) ; i 
and from Cape Hre 
to Quebec and ivestci 



Fains vi lie, 

) Minnesota, 

on Island 

1 Ontario. 



BRACHYELVTRUM. 



Brachyeli/trum Beauv. Agros. 39. pi. 9. f. 2. 1812. Beatbara aad 
Hooker. Gen PI. 3: 1144. Hackel io Eogler and PratiCl. Nat. Pflanz. Fam II. 
2: 17. Scribner. Bull. U, S. Dept. Agrl. Div. ARros. 20: 66. /. -W, 

lHuhUnbergia in part. Endlicber. (len. PI. SS. 

Spikelets i-fiowered, with a conspicuous, filiform pedicel of an abor- 
tive, second flower about half its length, nearly terete, few. in a simple. 
appressed panicle. Lower plumes unequal, persistent, usually minute. 
or the lower one almost obsolete. Flowering glume and palet chartaceo- 
herbaceous, involute, enclosinj;^ the linear-crfilong grain, somewhat equal, 
rough with scattered, short bristles, the first 5-nerved, extended into a 
long, straight awn, the palet 2-pointed ; the awn-like sterile pedicel 
partly lodged in the groove on its back. Stamens 2 ; anthers and stigmas 
very long. Perennial, with simple cuim^. 1 to 3 feet (2-6 dm.) high, 
from creeping rootstocks; downy sheaths, broad and flat lanceolate- 
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pointed leaves, and spikelets ^ inch (i cm.) long without the awn. 
(Name composed of two Greek words for short and husk, from the 
minute glumes.) 

Bra;h}eiytrum is monotjpic; one living species found in eastern 
North America. 

BRACHYELYTRUM ERECTUM. 

Brachyttylrum erectum Beauv Agros. 39, 1812. (Schreb.) Beanv. 
Beat. Graues of N. A. S: 269. /. 46. 1896. Nash in Brittoa and Brown. 
lU. PI. 1: 146. /. 332. 1896 Scriboer. Bull. U. S. Depl. Agrl. Div. 
Agros. 7: 118. /. 112. 1900. 

Braehyelylrum arislaium R. &. S. isyst. 2: 413. 1817. Ben uv. Watson 
and Coulter. Gray. Man. Bot. 644. pi. 8. 1890. (6(h ed.) Vasey Contr. U. S. 
Nat Herb. 8: 71. Scribaer. Grasses of Tenn. Bull. Univ. Tenn. Agri. 
Esp. Sta. 7:69. /, S6. 1894. 

Biaehyelytrum arittaliun var. Etigelmatini. A. Gray. Man. Bot. 614. 
1867. (Sthed.) Watson and Coulter, Gray. Man. Bot. 644. 1890. (6th ed.) 
Vasey, Contr. U. S Nat. Herb, 3: 71. 

Diitpyrtim aristosutn 
Michx. hi. Bor, Am. 1: 40. 
1803. 

Muhltnberzia ereeta 
Scbreb. Besch. Gias. S: 139, 
pi. SO 1772-9, 

Jltuhlenbtrgia arislata 
Pers. Syn.l: 76. 1805. 

DESCRIPTION'. 

Br-achvei.ytrum. a pe- 
rennial, with simple culms 
I to 3 feet (3-9 dm.) high; 
flat, spreading leaf -blades 
and few-flowered, simple, 
terminal panicles 2 tu (j 
inches (5-15 cm.) liing. 
Nodes and sheaths pubcs 
cent. Leaf -blades 3 to 6 
inches (7-15 cm.) I 
to 7 lines (12-1 
wide. Spikelets 5 to b 
(10-12 mm.) 

glumes verj- unequal, the ^ 7 

first minute ; flowering \, 

glume 4 to 6 lines (8-1 a - *' 

mm.) long, oil i ate, scabrous 
along the prominent nerves ; 
awn straight. 9 to 12 lines 
( 18-25 mm.) long. Palea 
about as long as its glume. 
Rachilla continued behind 
the palea as a slender, 
naked bristle, one-half M 
two-thirds as long as the 
palea. Open, rocky wwhIs. 
May to August, 
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DISTRIBUTION. 

loaa. Wild Cat Den, ii (Ball) ; Smithland (Wakefield) ; Ames, 
158 and 195 (Ball, Hitchcock) ; Iowa City (Hitchcock) ; Myron (Miss 
King); High Bridge, Dallas County (Shimek) ; Unionville (Shimck). 

North America, From the New England states to North Caro- 
lina; District of Columbia (Conant), New York (Washington 
County, Parry) ; Alabama to Missouri, northwestern Iowa, Nebraska, 
Minnesota; Canada cast to Newfoundland. 

7. PHLEUM. 

Ph/eumL. Sp. PI. 59. 1753 Endlicher. Gen. PI. 81. Bentham and 
Hooker. Gen. PI. 3: 1146 Hackel in Engler and Prantl. Nat. Pflanz Fam. 
II. 2: 48. /. •//. 

Steiephuros Adans. Fam. 2: 31. 

Chilochloa Beauv. Agros. 37. pL 7. f. 2, Nees. Gen. Fl. Germ. Mon- 
ocot. 1: n. 6. Relchb. Ic. Fl. Germ. PI. 51. 

Achnodoton Beauv. Agros. 24. pi. 7 . f. 5. 

Spikelets j -flowered, in a very dense, cylindrical, spike-like panicle. 
Lower glumes persistent, membranaceous, folded-carinate, subtruncate, 
mucronate or short-awned ; flowering glume hyaline, shorter, truncate. 
Stamens 3. Styles distinct. Perennials. (From the Greek name for r 
kind of reed.) 

According to Bentham and Hooker and Hackel there are 10 species 
found in Europe. The genus is found chiefly in central and western 
Asia and northern Africa and temperate and boreal regions of North 
America. Bell credits North America with but a single native species, 
Phleum alpinum ; Heller also recognizes only one. There are, how^ever, 
two good native species. 

PHLEUM PRATENSE. 

Phleum pratenseh. Sp. pi 59. 1753. Scribner. Bull. U. S. Dept. Agr. 
Div. Agros. 7: 120. /. 114, 1900. (3ded.) Vasey. Contr. U. S. Nat. Herb. 
3: 86. Watson and Coulter. Gray. Man. Hot. 645. pi, 7, 1890. (6th ed.) 
Scribner. Grasses of Tenn. Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 70. f.87. 
1894. Beal. Grasses of N. A. 2: 276. 1896. Nash in Britten and Brown. 
111. Fl. 1: 147. /. 3J^. 1896. 
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description. 

Timothy. H krd's Grass. 
Culms simple, i to 3 feet 
(2-7 dm.) high, panicle 1 to 
4 inches { 2-8 cm. ) long, 
verj- densely many-flwwered. 
Empty glumes about 1 line 
(2 mm.) long, the strong, 
ciliate keels projecting into 
sharp, mucronate points, 
which arc shorter than the 
glume. Floret entirely con- 
cealed within the outer 
glumes, the stamens and 
feathery stigmas prot Hid- 
ing from the apex. Wide- 
ly cultivated and com- 
pletely naturalized in fields, 
wayside and waste grounds: 
throughout the United 
States and British America. 
June to August. 

Timothy occurs in all 
parts of loMa. It was early 
introduced by Iowa farmers 
because of its excellent quali- 
ties as a forage plant. 




DISTR1BLTI()N. 



Iowa. Muscatine, 40 (Ball) ; Lawler {P. H. KoHs) ; Armstrong 
J720, Gridley 3241, Mason City 3240 and 3213, Ceylon 3309, 
Hawarden, Jefferson, Mason City. Carnill. KIniore, Minn., 
Minnesota-Iowa line 661, »w Albin 849. Ledyard, l.'igan. 
Council Bluffs 1281. Siou-v City, Council Bluffs 1304 {Pam- 
mel) ; 3046 and 3061 Pilot Mound, 3145 Steamboat Rock {Miss 
King); Clinton, 269 (Ball); Marshalitown (Eckles); Wheatland 
(Ball); Ontario, 3280 (Fnurot); Armstrong, 746 (Pammel and 
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Cratty); Dixon, 737 (Snyder); Taylor County, iiii (Pool); Har- 
court (Danielson) ; Hamilton County (P. H. Rolfs) ; Muscatine, 404 
(Reppert) ; Cedar Rapids (Miss Hall); Belknap, 833 (Rankin); 
Benton County, Dysart (Miss Sirrine) ; Sioux City (Miss Wakefield) ; 
Ames (E. R. Wilson, Rich and Gossard, Hitchcock, Miss Wood, P. H. 
Rolfs, Meredith, Pammel, Fairfield, 122 Ball, 1161 Pammel) ; Key- 
stone (Koch) ; Battle Creek, 960 (Preston) ; Jewell Junction, Indianola 
(Carver) ; Le Claire (F. Rol^fs) ; Keokuk (P. H. Rolfs) ; Aldcn, 11 19 
(Stevens); Durant, 1134 (Weaver); Iowa City (Hitchcock); High 
Bridge, Dallas County (Shimek) ; Decatur County (Shimek). 

North America. Commonly naturalized from New England to 
Florida; west to Tennessee and Alabama, western Arkansas (P. H. 
Rolfs), northwestern Missouri, Kansas, Nebraska (McCook, 378; 
Broken Bow, 8; Aurora, 5; Hastings, 13; Pammel), and the Rocky 
Mountains of New Mexico; Utah (Uintah Mountains, White Rock 
Agency, Pammel and Stanton, 137; East Lake Fork, 141; West 
Duchesne, Pammel and Stanton, 138; East Duchesne, Pammel and 
Stanton, 139); Colorado (Ft. Collins, Pammel, alt. 6500 ft.; Greeley, 
Stove Prairie Hill, Larimer County, Heaver Creek, Pammel) ; Wyo- 
ming (New Castle, 9; Big Horn Mountains, 7, 11, Pammel; Elk 
Mountain, Stanton and Little) ; Minnesota (Itaska Lake, Sandberg; 
Parry) ; Wisconsin (Madison, La Crosse, Pammel) ; Illinois (Madison 
County, Eggcrt). 

Gi rural, (jreat Britain, common on the continent of Europe, 
North Africa, Siberia and western Asia, naturalized in Australia. 

8. ALOPECURUS. 

Alopecurus L. Sp. PI. 60. 1753. Endlicher. Gen. PI. 80. Engler and 
Pranll. Nat. Pflanz. Fam. II. 2: 48. /. 4S . Bentham and Hooker. Gen. 
PI. 3: 1140. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 20: 70. /. 48. (Rev. ed.) 

Colobachne Beauv. Agros. 2?. pi. 6. f. 9. Nees. (len. Fl. Germ. Mono- 
cot. 1: n. 8. Reichb. Ic. Fl. Germ. p/. 50. f. 1480. 1812. 

lozeitia Savi. Mem. See. Ital. Sc. 8; 477. 1868. 
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Spikelets i -flowered, jointed on the pedicel. Lower glumes boat- 
shaped, strongly compressed and keeled, nearly equal, united at the base, 
equalling or exceeding the flowering glume, which is awned on the back 
below the middle; palet mostly w^anting. Stamens 3; styles mostly 
united. Stigmas long and feathered. Clusters contracted into a cylin- 
drical and soft, dense spike; perennial. (Name from Greek words for 
fox and tail, from the shape of the spike.) 

Bentham & Hooker recognizes 20 species, although 40 have been 
described ; Hackel recognizes 20 species. Found chiefly in Europe, and 
extreme tropical Asia and North America ; a few in South America and 
Australia, but doubtfully indigenous. Heller lists 11 species; Beal 11 
species. 

KEY TO THE SPECIES OF ALOPECURU8. 

Empty glumes 2 to 2.5 mm. long A. geniculaius .^ 

Empty glumes 4 to 6 mm. long A. pratensis,* 

1. ALOPECURUS GENICULATUS. 

Alopecurus geniculatus L. Sp. PI. 60. 1753, Watson and Coulter. Gray 
Man. Bot. 645. pL 7, 1890. (6th ed.) Scribner. Grasses of Tenn. Bull. Univ. 
Tenn. Agrl. Exp. Sta. 7: 71. /. <SV. 1894. Scribner. American Grasses. Bull. 
U. S. Dept. Agrl. Div. Agros. 7: 121. /. 115. 1900. {3ded.) Vasey. Contr. 
U. S. Nat. Herb. 3: 87. Beal. Grassesof N. A. 2: 280. 1896. Nash in 
Brittonand Brown. 111. Fl. 1: 149. /. 337. 1896. 

Alopecurus f^enicuiat us \a.v. /tt/r7/5. Smith. Scrib. Mem. Torr. Bot. 
Club. 6: 38. 1894. 

Alopecurus geniculatus var. aristulaius Torr. Fl. U. S. 1: 97. 1824. 
Vasey. Contr. U. S. Nat. Herb. 3: 87. 

Alopecurus aristulaius Michx. Fl. Bor. Am. 1. 43. 1803. 
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DESCRIPTION'. 

Marsh Fox Tail. A slen- 
der perennial, more or less 
decumbent, and branched at 
the base, the lower joints 
geniculate ,tlie stems finalli- 
ascending or erect, 6 to 24 
inches (1-5 dm.) high, with 
rather short, spreading, flat 
leaves and spike-like, densely 
flowered panicles, 1 to 3 
inches (2-6 cm.) long. 
Sheaths smooth, the upper 
usually somewhat inflated ; 
ligule I to 2 lines (2-4 mm.) 
long; leaf-blades smooth or a 
little scabrous, the lower j Ui 
6 inches (6-12 cm.) lon^. the 
upper shorter, i to 3 lines {2- 
b mm.) wide. Spikelets 
strongly compressed laterally, 
oblong, about one line long: 
empty glumes rather obtuse, 
equal, nearly distinct or onl> 
slightly connate near the base, 
silky, hairy on the keels and 
sparingly pilose on the sides; 
flouering glume a little 
sliorter than the outer ones. 
awncd from near tiie base; awn verv slender, nearly twice as long as 
the glumes. Wet meadows, banks of streams and ditches throughout 
the United States, and from Newfoundland to Ilritish Columbia, May 
to September. Common along all of the larger streams, abundant 
along the Mississippi and Missouri rivers. 

DISTRIBUTION. 

loun. Sedan, 3379 (Pammcl); Ames (Kith and (jossard); Des 
Moines (Car\-er) ; Lyon County, Johnson County (Shimck) ; Osgood 
(Roberts; ; Maquoketa (Goodenow) : Armstrong, Emmet Countv. 
Lyon County (Cratty) ; Ukc Okoboji (Hitchcock) ; Iowa City (Mac- 
bride, Sbimek, Bartsch) ; Johnson County (Miss Linder) : Dec.itur 
County, (Sbimek). 

North America. Newfoundland to Nova Scotia, Ontario, Mani- 
toba, Vancouver north to lat. 55-; from Maine south to New York 
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(Washington County (Parry), Connecticut (Hartford County, F. Wil- 
son), Pennsylvania, Ohio { Baltimore, Horr; Columbus, Sullivant) ; west 
Missouri; northwest through Iowa, Nebraska, Minnesota (St. Peter 
River, Parry), to the Rocky Mountains in Colorado (Larimer County, 
Crandall), Utah (Echo, Pammel, Johnson, Buchanan and Lummis, alt. 
6500 ft.; East Duchesne, Pammel and Stanton; East Lake Fork), Wyo- 
ming (Albany Countj', E. Nelson, 3379), Idaho (Kootenai County, 
Sandberg, Heller and McDougall), California (Bolander). 

Central Great Britain, Europe general, North Africa, Siberia, 
Dahuria, western Asia to India, Australia and New Zealand. 
2. ALOPECURUS PRATENSIS. 

Alopecurus firaUnsis h. Sp. PI. 60. 1753. Watsoo and Coulter. Gray. 
Man. Bot. 615. 1890. [6th ed.) Scribner. Grasses of Tean. Bull. 
Univ. Teen. Agrl. Exp. Sta- 7: 70. /. SS. 1894. Am. Grasses. Bull. U. S. 
Depl. Agrl. Div Agros. 7: 122. /- 126. 1900. (3d ed.) Bfal. Grasses of N. 

A. 3: 278. 1896. Nasb in Brittoo and Brow ------- 

Vasey. CoDtr. U. S. Nat. Herb. 3: 86. 
DESCRIPTION. 

Meadow Fox Tail. An erect 
perennial, i to ^ feet (2-7 
dm.) high, from a short, creeping 
root-stock. Sheaths smooth, the 
uppermost usudly somewhat in- 
flated and longer than the leaf- 
blade; ligule hyaline, obtuse, 
about a line long; leaf-blade lin- 
ear or narrow-lanceolate, acvitf. 
the lower 4 to 10 inches (8-20 
cm.) long, 2 to 3 lines (4-6 
mm.) wide. Panicle rather stout, 
obtuse, 2 to 4 inches (4-8 cm.) 
long. Spikelets flat, 2 to J lines 
(4-fa mm.) long; empty glumes 
distinct or slightly grown m- 
gether near the base, abruptly 
acute, silky villous on the keels 
and shortly pilose on the lateral 
nerves; flowering glume nearly 
as Song as the empty ones, awned 
on the back near or below the 
middle; awn slender, slightly 
twisted, and projecting bcioni! 
the glumes for more than half its 
length. Naturaliz-ed in lields 
and meadows. June-July. 
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It is not common in Iowa, has spread chiefly from fields where it 
has been introduced as a forage plant. It is, however, of little value 
as a forage plant in this state. 

DISTRIBUTION. 

Iowa. Ames, 154 (Ball, Stewart, Sirrine, Hodson). 

North America, Naturalized in meadows from Nova Scotia to 
southern New York, Pennsylvania and Ohio; Michigan and Oregon. 

General, Europe, northern Africa, Siberia, Dahuria and western 
Asia, to northwestern India. 

9. SPOROBOLUS. 

SporobolusK. Br. Prodr. 1: 169. 1810. Endlicher. Gen. PI. 89. Ben- 
tham and Hooker. Gen. PI. 3: 1148. Hackel in Engler and Prantl. Nat. 
Pflanz. Fam. II. 2: 49. /. 51. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 
20: 73. 1900. (Rev. ed.) 

Vilfa Beau v. Agros. 16. pi. 5. f. 8. 1812. 

Agrosticula Raddi. Agros. Bras. 3'i. pi. 1. f. 2, 

Triachyrum Hochst. Steud. Syn. PI. Glum. 1: 186 1855. 

Cryptostachys ^\.^\x^. Syn. PI. Glum. 1: 181. 1855. 

' Diachyrim Griseb. PI. Lorentz. 209. pi. 2. f. 8. 1874. 

Spermachiton Llanos. Frag. PI. Filip. 25. 1851. 

Spikelets small, i- (rarely 2-) flowered, in an open or contracted 
or spiked panicle. Lower glumes persistent, i to 3-nerved, not awned 
or pointed, the lower smaller; flowering glume of the same texture as 
the lower ones (mcmbranaceo-chartaceuus) and usually longer than • 
they, naked ,awnless and mostly pointless, i-nerved (rarely somewhat 3- 
nerved) ; palet similar, 2-ncrved. Stamens chiefly 3. Stigma simply 
feathery. Grain globular to oblong or cylindrical, deciduous, often very 
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thin, containing the loose seed. Culm* wiry or rigid. Leaves involute, 
the throat usually bearded, and sheaths often enclosing the panicles. 
( Name from the Greek word for seed, and to cast forth,) 

Bentham & Hooker give the number of species as 80; the same 
number is given by Hackel. The species are found chiefly in temperate 
and tropical America; a few in tropical Africa and Asia. 

KEY TO THE SPECIES OF SPOROBOLU8. 

Panicle contracted, spike-like. 

Spikelets 3. 5 mm. long or over. 

Plant tall, panicle terminal, flowering glume exceeding the upper 

empty glume 5. longifolius} 

Plant smaller, panicles terminal and lateral, flowering glume equal- 
ing the empty glumes 5. ifaginaeflorus^ 

Spikelets 3 mm. long or less. 

Sheaths inflated, base of panicle usually included 5 neglectus} 

Sheaths not inflated, panicle exserted 5. cuspidatus ,* 

Panicle open, pyramidal. 

Spikelets about 2 mm. long 5. cryptandrus J* 

Spikelets 4 to 5 mm . long . . 6". heteroUpis.* 

1. SPOROBOLUS LONGIFOLIUS. 

Sporobolus longifolius Wood. Class-book. 775. 1861. 

Sporobolus longifolius CTorr.) Wood. Nash in Britton and Brown, 111. 
Fi. 1: 151. f.342. 1896. Scribner. Am. Grasses. Bull. U. S. Dept. Agrl. 
Div. Agros. 7: 126 / 120. 1900. (3ded.) 

Sporobolus asperW Si^ny, Con\r.\J. S.Nat. Herb. 3: 59. 1892. (Not 
Kunth. Enum. 1: 210. 1833.) 

Sporobolus asper KMuXh m \i2irl. Watson and Coulter. Gray. Man. 
Bot. 645. 1890. (6th ed.). Scribner. Grasses. Tenn. Bull. Univ. 
,Tenn. Agrl. Kxp. Sta. 7:72, 1893. 
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DESCRIi'TiOX. 

Long Leavlo Rush 
Grass. A stout perennial, i 
to 3 feet (3i-io dm.) 
Iiiyli, with very lont;, atten- 
uate-pointed leaves, and strict, 
spike-like panicles 3 to 10 
inclies (8-25 cm.) lon^, 
ivliicli are more or less in- 
duded in the inflated leaf- 
sheatlis. Spikelet,>i 2 to 2^ 
lines (4-5 mm.) lonj;; empty 
i;himes unequal, scabrous on 
the ket! above, obtuse or sub- 
acute; HowerinK glume seab- 
'rous on the keel, obtuse, 
equalling or a little shorter 
than the obtuse palea. Dry, 
sandy soil. August to Octo- 

Commoii on gravelly soils 
ill northern and central and 
eastern loiva. 

distr!bi;tion. 
Iqwq. Slater (Faivcett and 
Tener), Clinton, Marshall- 
town, Hawarden, Carnarvon, 

^ _ _ _ Carroll, Sioux City, Des 

Moines 1463, Slater (Pam- 
(Reppert); Mt. Pleasant (Mills); 776. Tabor 
(Baldwin) ; 651, Dixon (Snyder) ; 106, Ames (Ball) ; Scotl and Mus- 
catine Counties (Barnes and Miller); Sioux City (Miss Wakefield): 
Greenfield (Stewart); Des Moines (Carver); 1421, Sheldahl (Pam- 
mcl, Hume and Sample); Boone (Carver); 1462, Sheldahl and Slater 
( Pammel ) . 

North America, From Maine to Pennsylvania; south to Florida, 
Tenneseee, Alabama, Missouri (St, Louis, Eggert), Texas; west and 
nonh to Iowa, Wisconsin, Minnesota, Nebraska (Hastings, Pammel, 
280), Dakotas (S. D., Griffith, 71), and Utah. 




Fio. Ill, Spofoboluj io»yi/oItui-B, a -pik. 
b, theome with the empt; glDiue aeparated f 
(ha flowerlDS glDme; c, (ruin encloacd \>j 
looaa p*rio»Tp; d- griln. (Dlv. of Agrofl. U. 
Dept. of Agrl.) 
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2. SPOROBOLUS VAGINAEFLORUS. 

Spcrobolus v-iginaeflorus Wood. Class-book. 775. 1861. Scribner. 
Grasses of Tenn. Bull. Univ. Tenn. Agrl. E«p. Sta. 7: 72, /. 92. 1894. 

Spotobolusvaginaeilorui. (Torr.) Wood. Nash in Brttton and Browa. 
III. Fl. 1: 1S2. /. ,'V#. 1896. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 
17: 170. f. -166 1899. 

.S>t>npd0/'ii mi'tor Vasey Watson and Coulter, Gray. Man. 646. 1890. 
(6th ed.). Conir. U.S. Nat. Herb. 3: 60. 

Vilfa vaginaefhra Torr. A. Gray. Gran:, and Lyp. 3: 18M. 
description. 
Sheathed Rush Grass. 
A slender, caespitose annual, i 
to 3 feet ( iJ-4 dm.) liisili. 
with very narrow, short 
leaves, and simple, few-fl(W- 
ered, terminal and axillan-, 
spike-like panides which are 
about I inch (2 cm.) long, 
and mostly enclosed in the 
somewhat inflated leaf- 
shcalhs, Spikelets i to 2 
lines (2-4 mm.) long. Dry 
fields and waste places. Aug- 
ust- Sept ember. 

DISTRIIILTION. 

liiu'tu 755, Manchester 
(Ball): 1014. Carroll 

(Simon) ; 711, Forest City 
(Peters); Muscatine (Rep- 
pert); 728, Dixon (Snvdcr); 
Lawler (P. H. Rolfs); Cor- 
nell (Smith) ; 750, Dallas 
Center (Rhinchart); Carroll, 
Ames. Cc.lar Rapid^. jo.i 
Ames, 225 Carnarvon, Ona- 
wa, 126 Carroll, Sioux Cftv. 

Missouri Vallev F-i^-lf r,T„vr ^"'- "*' «"'"•'''"'''" ™l«'"><Vlo™-», 

.iiissouri vaiiei. i.ai;ie (.iroie. g,n„,. b, flowering giame sod p>l«i. tuiv. of 

.Mason City (Pammel) ; Iowa Auros. U. a. Dept. Agrl.) 
City. Cedar Rapids (Hitchc.Hrk) : New Hampton (P. H. Rolfs) ; 1267, 
Wild Cat Den (Pammel and Reppert) ; Davenport (Barnes and 
Miller); Indianola (Carver); Moscow (Hitchcock). 

Korth Jmrrifa. From \'ermont, New ^*ork, south to North Caro- 
lina; Georjtia, Tennessee, Mississippi (Starkville, Tracy), Alabama. 
Texas, Missouri, South Dakota ar\d Wyoming. 
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3, SPOROBOLU3 NEGLECTUS. 



Gray. Man. 
; 60. 
S'. A. 2: 293. 



Torr. Bot. Club. 22: 461. 1895. 
. 1: 152. /. 345. 1896. 
Sporobolas vaginaeflorus Vasey in Watson and 
Bot.61S. 1890. (6lhed.). Vasey (.onlr. U.S.Nat I 
Sporobolut vaginaeilorus. (Torr.) Vasey . Seal. 
1896. Wood's Class Book 1861. 775 in part. 

DESCRII'TIOX. 

Small Rush Grass. Culms b to la inches 
(12-24 cm.) high, eret-t.from a usually decum- 
bent; base, slender, often much-branched, smooth 
and glabrous. Sheaths about half as \qx\% as the 
internodes, inflated; lijjule very short; leaves 1 
line (2 mm.) wide or less at the base, smooth 
and glabrous beneath, scabrous and hairy near 
the base above, attenuate into a slender point, 
the lower eloni^ated, the upper 1 to j inches (2- 
b cm.) loni;, setaceous; terminal panicle 1 to 2A 
inches (2-5 cm.) in lenj>:th, usually more or le,*s 
I I j / , included in the upper sheath, strict; lateral 

1 1/ ■/ panicles enclosed in the sheaths; spikelets about 

i.i lines (.i mm.) lon>;, the outer scales acute, 
the lower one slightly shorter; third scale acute, 
glabrous, a little longer than the second, and 
iiliout cquallinfz the acute palet. August-Sep- 
tember. 

IXSTRIRUTION. 

liiwa. 328+ Steamboat Rock, Ames, Sioux 
City, 135+ Jewell Junction, Hawarden, Boone, 
127 Carroll, Carnarvon, 289 Siuux City, 22b 
Clinton, 172 Ames, Dcs Moines, Boone (Pani- 
mel); Ames (Hitchcock, Besscy, Sirrine. Stew- 
art): Mt. Pleasant (Mills): 750 Dallas Cen- 
ter (Rhinehart); 1420, Sheldahl (Pammel, 
and Sample) ; Sioux City (Miss Wake- 
field) : Woodbine (Burgess); Kayctte (Kink); 
Blue Grass (Barnes) ; 300, Muscatine (Barnes and Miller) ; 762, Arm- 
strong (Pammel and Cratty) ; 631, Parkersburg (Stout) ; 740, Dallas 
Center (Rhinehart); 994, Mt. Pleasant (Witte) : 997, Glenwood 
(Jackson) ; 1078, Emmet County (Cratty) : 1055, Armstrong 




Fro. 118. SpoToboiut art 

ntgUelut-t,, Bplkelet; b, . 
«inptT glnoiCT; c, HowerlDg 
glame KDd palM. (CharloCle Hi 
U. KlDg.) 
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(Cratty) ; 763, Ledyarii (Pamniel and Cratty) ; Keokuk (Hitchcock) ; 
766, Montrose (Osborn) ; Greenfieid (Stewart); Hamilton to Han- 
cock (Preston); Mason City (Pammel). 

Kortli America. From New England south to Kentucky (HarUn 
County, Kearney); west to Wisconsin (La Crosse, Pammel), Illinois 
(Kjijiert; Bluff Lake, Pammel), Kansas, Missouri (St. Louis, Pammel; 
Plattsburg, Tracy). 

4. SPOROBOLUS CUSPIDATUS. 

Sporobolus cuspittaius. Wood. Bot. and PL 385. 1870. 

Sporobolus caspidatus . Watson and Coulter in Gray. Man. Bot. 646. 
1890. iHth ed.) Vasey. CoDtr. U. S. Nat. Herb. 3: 60. 

Sporobolus cuspidalus . Wood. Nash in Britton and Brown. 111. PI. 1. 
153. /. 347 1896. 

Spon^bolus brevifotius. Scrib. Mem. Torr. Bot. Club. 5: 39. 

Sporobolus cmptdalus. (Null,) Scrib. Beal. Grasses of N. A. 2: 288. 
1896. 

A^roslis brevifolia Null. 

Vilfacuspidala. Torr. Ho 
DESCRIPTION. 

Prairie Rush Grass. Smuoth and 
glabrous, culms 1 to 2 feet (2-5 dm.) 
tall, erect, simple or somewhat branched. 
Sheaths shorter than the internodes; ligulc 
a mere ring.i line (i mm.) long or less, 
erose-truncate ; leaves l to 4 inches {2-10 
cm.) long, less than i line (2 mm.) wide 
at the base, erect, in volute- setaceous, at 
least when dry; panicle ij to 5 inches (3- 
10 cm.) in length, slender, its branches \ 
to 1 inch {J-2 cm.) long, appressed; spike- 
lets i^ to \\ lines long, the outer scales 
half to three-quarters as long, acuminate or 
cuspidate, scabrous on the keel; third scale 
long-acuminate and cuspidate, sparingly 
scabrous. In dry soil. August- September. 

DISTRIBUTION. 

lovja. Mason City (Pammel) ; Wood- 
bine (Burgess) ; 793, Armstrong (Pammel 
and Cratty); 927, Emmet County (Pam- 
mel and Cratty) ; Carroll, 1027 Kossuth 
County, Turin, 656 Des Moines, South 
Dakota opposite Hawarden, 257 Turin 

Sioux City, 128 Carroll (Pammel); 779, Fia. 111. Sporobotut euipf- 

Bartlett (Baldwin); Sioux City (Miss ^^^. •p"'"^- <Cl«"l»«t«"- 
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Wakefield) ; Ames (Sirrine, Bessey, Hitchcock) ; Rock Rapids, Lyon 
County (Shimek) ; Plj-mouth County (Brown). 

North America. From Manitoba south to Minnesota (Minne- 
haha Falls, Sandberg), Dakotas (Clements), Iowa, Missouri, Kansas 
and Nebraska (Paddock). 

S. SPOROBOLUS CRYPTANDKUS. 
Spofobolus cryptandrus Gray. Man. 576. 1848. Watson and Coulter in 
Gray. Man. Bot. 646. Vasey. CoQtr. U. S. Nat. Herb. 3: 62. 

Sporobotus cryptandrus (Torr.) 
Gray. Nash la Britton and Brovn. 
111. FI. 1: 155. /. S53. 1896. Beal. 
Grasses. N. A. 2: 304. Scrib- 
ner. Bull. U. S. Dept. Agrl. Div. 
Agros. 17: 160. /. 456. 

^groslhcryplandraton .Ann. 
Lye. 1: 151. 1824. 

Vilfa tryplanara Torr. Steud. 
Syn. PI. Glura.l: 156. 1855. Trin. 
Mem, Acad. St. Peteisb. VI, 6: 
69. 1840. 

DESCRIPTION. 

Sand Rush Grass. An 
erect, glabrous, caespitose peren- 
nial, 4 to 7 dm. high, with flat 
leaves b to 12 em. long, and open 
panicles 1 2 to 2o cm. long. Spike- 
lets 2 to 3 mm. long. Rachilla ar- 
ticulated above the empty glumes, 
not produced beyond the flower. 
Glumes 3, round on the back or 
slijjhtly keeled, aivnless, ob- 
scurely nerved or nerveless; 2 
outer ones unequal ; floral glume 
equalling the empty ones. Palea 
as long or longer than the 
flowering glume. Pericarp thin. 
Annual or perennial grasses 
with small spikelcts; various in 
habit. 
1922 New Albin. Turin, Sioux City, Council Bluffs (Pam- 
mel); Armstrong (Cratty) ; Hamburg, Iowa City, Moscow, Fremont 
County (Hitchcock); Ames (Burf;ess); Moscow (Reppert); Siou.x 
City, Lake Okoboji (Miss Wakefield) ; Cliffland (Shimek). 
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North America. From New England to New York, Pennsyl- 
vania; Illinois {Gracelanii, Chicago, Pammel), Wisconsin {La Crosse, 
D, S, Pamnwl and C. M. King), Missouri, Iowa, Minnesota, Ne- 
braska (Clements, Grand Island, Broken Bow, Kearney, McCook 
390. Crete 378, Pammel), Kansas (Camanche County, Carleton), 
Ttxas (Nealley), New Mexico, (Organ Mountains, Vasey 105), 
Colorado (Golden, Shear; Brighton, Pammel and Stanton; Alamosa, 
Clements; Denver, Pammel; Northern Colorado, Soldier's Canon, 
Crandall; Ft. Collins, Pammel) ; Wyoming (Laramie, Nelson) ;■ Mon- 
tana, Washington, Manitoha, Saskatchewan to New Bruns^-ick. 
6. SPOROBOLUS HETEROLEPIS. 

Sporobolus keleroUpis , Gray. MaQ. 576- 1848. Watson and Coulter in 
Gray. Mao. Bot. 646. 1890. (Gth ad.) Heal Grasses of N. A. 2: 289. 1896. 
Nash in Britlon ami Brown, 111, Fl, I: 155, /. 35-1 1896. Seribner. Bull. 
U. S. Dept. AgrI, Div. Agroa. 7: 127. /, 121. 1900. (3 ed.) Vasey. Cootr. 
U. S.Nat. Herb, 3: fi2. 

Vilfa htteroUpis. A, Gray. Ann, Lye. N, Y. 3: 233. 1835. Steud. 
Synop. PI. Glum. 1. 157. 



Stronc;-Scenti;i> Si'orubu- 
LUS, A rather stout, somewhat 
wiry, caespitose perennial, 2 to 
3 feet (6-9 dm.) high, with 
verj- long and narrow basal 
leaves and loose, open panicles, 
3 to 10 inches (7-25 cm.) long. 
Spikelets 2 to 2i lines {4-5 
mm.) long; outer glumes very 
unequal, sharply acuminate- 
pointed, the first abdut half 
the length of the broader sec- 
ond ijlumc, which exceeds the 
flowering glume in length; 
flowering glume glabrous, 
acute or obtuse, as long as the 
broad palea. In dry soils, 
prairies, etc. August to Sep- 
tember. 



Once common on high roU- 
iig prairies. Considered a valu- 
able forage plant. 




ifni htlirolepii—^. "olkp- 

. _. ;c, d, flnnvrtng glamca. 

r.ot Agr«. V. B, Orpt. Agrl.) 



GRASSES OF IOWA. 163 

DISTRIBUTION. 

Iowa, Mason City (Pammel); Ames (32 Ball, Sirrine, Crozier, 
Hitchcock, Bessey) ; Greenfield (Stewart) ; 2229, Ft. Dodge (Pammel 
and Sokol) ; Nora Junction, Rock Rapids, Granite, Spirit Lake 
(Shimek); Hawarden, Carroll, Carnarvon, 931 Kossuth County, 809 
and 741 Kossuth County, 173 Ames, Dakota City, 1296 Jewell Junc- 
tion (Pammel); 1070 Emmet County (Cratty) ; Mt. Pleasant 
(Mills) ; 1239, Muscatine (Pammel and Reppert) ; 708 Forest City 
(Peters) ; 1054 Emmet County (Cratty) ; 1054 Armstrong (Cratty) ; 
Marshalltown (Stewart) ; Spirit Lake, Nora Junction (Shimek) ; Ham- 
ilton to Hancock Counties (Preston); Ames (Pammel) ; State Center 
(Pammel) ; Carnforth (Pammel) ; Steamboat Rock (Miss King) ; Mil- 
ford (Shimek). 

North America. From Connecticut to Pennsylvania; west to Illi- 
nois, Wisconsin, Minnesota (Winona, Holsinger), south through Iowa, 
Missouri (Jefferson, Webster, Eggert), Texas; Nebraska (Ainsworth, 
Clements), Wyoming to Assinoboia and Quebec. 

10. CINNA. 

O'nna L. Sp. PI. 5. 1753. L. Gen. 15. Endlicher. Gen. PI. 89. 
Bentham and Hooker Gen. PI. 3: 1151. Hackel in Engler and Prantl. Nat. 
Pflanz. Fam. 11. 2: 50. Scribner. Bnll. U. S. Dept. Agrl. Div. Agros. 20: 
79. / 67. (Rev. ed.) 

Abola Adans. Fam. 2: 31. 

BlyiUa Fries. Novit. Fl. Suec. Mant. 2: 2. 

"Spikelets i-flowered, much flattened, crowded in an open, flaccid 
panicle. Empty glumes persistent, lanceolate ,acute, strongly keeled, 
rough-serrulate on the keel ; the lower rather smaller, the upper a little 
exceeding the flower, which is manifestly stalked, smooth and naked ; 
flowering glume much like the lower, longer than the palct, usually 
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short-awned or mucronate on the back below the pointless apex. Stamen 
one, opposite the i -nerved palet. Grain linear-oblong, free." A peren- 
nial, rather sweet scented grass, with simple and uprigi:i, - 
like culms 2 to 7 feet (5-20 dm.) high, bearing an ample, compound, 
terminal panicle, its branches in fours and fives; the broadly linear-lan- 
ceolate, flat leaves 4 to 6 lines (8-12 mm.) wide, with conspicuous li- 
gules. Spikelets green, often purplish-tinted. (From a Greek word, 
the name in Dioscorides for a kind of grass.) 

Bentham and Hooker and Hackel give the number of species as 2. 
Both species occur In northern Europe and northern North America. 

KEY TO THE SPECIES OF CINNA. 

Spikelets 2 mm. long or over, empty glumes unequal C. arundinacea .^ 

Spikelets H mm . long, empty glumes nearly equal C. latifolia^ 

1. CIN.VA ARUHDINACEA. 

Cinna aruf/dinaceaL. Sp. PI. 5. 1753. Watson and Coulter. Gray. 
Man. Bot. 649. pi. 8, f. 1. 1890. (6th ed.) Scribner. Grasses of Tenn. 
Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 73. /. 94, 1894. Scribner. Bull. 
U. S. Dept. A^rl. Div. Agros. 7: 140. /. 134. 1900. (3d ed.) Beal. Grasses of 
N. A. 2: 319. li!96. Nash in Britton and Brown. 111. Fl. 1: 158. /. 360. 
1896. Vasey. Contr. U. S. Nat. Herb. 3: 57. 

Afrrostis Ci««a Lamark. 111. 1: 162. 1791. 

Muhlenbergia Cinna.^xXn. Dis. 1. 191. 1824. 

Blytlia suaveolens Fries. Mant. 2: 2. 
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ITIQ. IIT. Cinnaarundinacea-n. h. gplke- 
leM: c. fiam« wltb Che empt; gtumcH remoTul. 
(DlF. of Aiiros. U. S. Dept. Agtli 

or sometimes with two closely approxi 
Cinna aruniiinacea is most abund. 



DESCRIPTION'. 

Indian Rekd Grass. A rail, 
leafy grass, 3 to 7 feet (6- 
15 dm.) high, with simple 
culms and ample, terminal 
panicles. Nodes usually cov- 
ered by the smooth sheaths; li- 
gule 2^ lines (5 mm.) long, 
leaf blade spreading, 5 to 10 
inches (10-20 cm.) lonj;, 3 to 
6 lines {6-12 mm.) wide, 
scabrous on the margins. Pan- 
icles b to 15 inches ( 1 2-30 
cm.) long, rather densely flow- 
ered, the brandies erect. spread- 
ing. Spiketets much longer 
than the pedicels, appressed to 
the branches (at least in 
fruit) ; empty glumes narrow- 
lanceolate, very acute, un- 
equal, the second longer than 
the first, and 3-nerved; flower- 
ing glume about the length of 
the second glume, obtuse and 
hyaline at the tip, 3-nerved, the 
mid-nerve excurrent just below 
the apex into a very short awn 
or mucro. Palea shorter than 
its glume, i-nerved and keeled 

natc nerves. July to September. 

nt in northern Iowa, occurring 



n woods. It grows in dense patches, and is an excellent forage plant. 



DISTRIBUTION. 



lou-a. Mason City, 3130 {Miss King and Brown); Woodbine 
(Burgess) ; Steamboat Rock, 3166 and 3027 (Miss King) ; Columbus 
Junction 15 10, Marshalltown 1080 and 1097 (Pammel): Boone 
(Carver); Creston (Harsh); Iowa Lake 774, Emmet County 639 
(Pammel and Cratty) ;Ames (Crozier, Kaufman, Bessey, F'isher, Hitch- 
cock) : Clinton (Pammel) ; Greenfield (Stewart) ; Dallas Center, 921 
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FIB. 118. Dlstrfbntlon of Bporobolut, Cinna. ^groHUia>iCalamauroMI$. 
«8peclniOMinherbiiiiam. + Localltlee observed. 
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(Rhinehart) ; Fayette (Fink) ; Lee County (Bartsch) ; lawa City 
, (Macbride) ; Jackson County (Shimek) ; Steamboat Rock, Pine Creek 
(Miss King) ; Granite (Shimek). 

North America, From Newfoundland to North Carolina, Ala- 
bama, Tennessee; Kentucky (Bell County, Kearney, 375), Ohio 
(Painsvilley Beardslee) ; north to Texas, Michigan (Farwell, 749) ; Illi- 
nois, Wisconsin (Madison, Rockton, Pammel) ; Minnesota, Missouri 
(Eggert), Nebraska and British America. 

2. CINNA LATIFOLIA. 

Cinna latifolia Trev. in Goeppert. Beschr. de. Bot. Gart. Breslau. 82. 
1830. 

Cinna latifolia Griseb. Ledeb. Fl. Ross. 4: 435. 3853. 

Cinna latifolia (Trev.) Griseb. Nash in Britton and Brown. 111. Fl. 
1: 158. /. 361. 

Cinna pendula Trin. Mem. Acad. St. Petersb. VI. 6: 280. 1841. Scrib' 
ner. Grasses of Tenn. Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 74. 95. Watson 
and Coulter. Gray. Man. Bot. 649. 1890. (6th ed.) Vasey. Contr. U. S. Nat. 
Herb. 3: 57. 

Cinna arundinacea (Linn.) var. pendula Gray. Man. Bot. 545. (2nd ed.) 




DESCRIPTION. 

Slender Reed Grass. Culms 
rather slender, two to three feet 
high, leaves and sheaths much 
as in C arundinacea, but the 
blades rather more scabrous on 
the nerves. Panicle lax, often 
few flowered, the branches cap- 
/ illary and more or less droop- 
/ ing. The glumes less firm than 
in C. arundinacea^ and the 
empty glumes nearly equal, 
otherwise the same. 

FlO. 119. Cinna pendula— 2^ panicle; 3, 
apper leaf; 4, spikelet; 6, same with empty 
glome remoyed. (Th. Holm Udiv. Teno. ) 

DISTRIBUTION. 

Iowa. This species has not been found in the state but it ought to 
occur in the northeastern counties. It is not uncommon in the interior 
of Wisconsin, especially along the Wisconsin River and 6ther streams, 
occurring abundantly in shady, damp places. 



168 GRASSES OF IOWA. 

North America, In damp woods from New Jersey south to North 
Carolina and Tennessee, through Wisconsin, Minnesota (St. Cloud, 
Campbell ; Grand Rapids, Sandberg) ; in the Rocky Mountains of 
Colorado, Utah, Idaho (Kootenai, Sandberg, Heller and McDougall), 
Washington (Okanogan County, Elmer; Leiberg and Sandberg) ; New- 
foundland (John's Beach, A. Waghorn), Canada (Hastings County, 
Macoun). 

11. AGROSTIS. 

A^rostis L. Sp. PI. 6. 1753. Endlicher. Gen. PI. 89. Bentham and Hooker. 
Gen. PI. 3: 1149. Hackel in Engler and Prantl. Nat. Pflanz. Fam. II. 2: 
50. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 20: 80. /. 58. 

Trichodium Michx. Fl. Bor. Am. 1: 41. 1803. 

Agraulus Beauv. Agros. 5. 1812. 

Chafptafca/amus Mey en. PI. Reise. 1: 456. 1835. 

Didymochaeta Steud. Syn. PI. Glum. 1: 456. 1835. 

Spikelets i -flowered, in an open panicle. Empty glumes somewhat 
equal, or the lower rather longer, usually longer than the flowering 
rlume, pointless. Flowering glume and palct very thin, pointless, naked 
the first 3 to 5-nerved, frequently awned on the back; the palet often 
minute or none. Stamens chiefly 3. Grain (caryopsis) free. Culms 
usually tufted, slender; root commonly perennial. (Name from Greek, 
for a field, the place of growth.) 

One hundred species, mostly cosmopolitan, occurring especially in 
north temperate regions; Europe 38; Russia 20; North America 33; 
of which 15 are accredited to Canada; California 14 to 18; eastern 
states C) to 8 ; Rocky Mountains 6 to 8. 

KEY TO THE SPECIES OP AGROSTIS. 

Palet conspicuous, at least ^ as long as flowering glume A aiba^ 

Palet inconspicuous, minute or wanting. 

Culms weak, usually decumbent at base, leaves lax, spikelets l^mm. 

long . .A. pcrennans .^ 

Culms and leaves erect. 

Panicle branches capillary, elongated, spikelets crowded at ends. 

— A. scadra.* 
Panicle branches not elongated A. intermedia.* 

1. AGROSTIS ALBA. 

A^rostis alba L. Sp. PI. 63. 1753 Watson and Coulter in Gray. Man. 
Bot. 647. 1890. (6th ed ) Scribner Grasses of Tenn. Bull. Univ. Tenn. Agrl. 
Exp. Sta. 7: 78./. 102. 1894. Beal. Grasses of N. A. 2: 332. 1896. Bull. 
U. S. Dept. Agrl. Div. Agros. 17: 187. /. 483. 1899. Vasey. Contr. U. S. 
Nat. Herb. 3: 77. 
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stoloniferous, 
9 dm.) high, 
ligule less than 
to 4 li'nes (8 i 



Agroslis Irichodiam Mictax. Fl. Bor. Am. 1: 41. 1803. 
AgroUis vulgaris 'Vi\X\t. Bot. Arr. Brit. PI. 132. 1796. {3d ed.) 
DESCRIPTION, 

Red Top. A well known 
perennial of variable habit. 
Culms smooth, erect or decum- 
bent, and rooting at the base or 
I to 3 feet (2- 
Sheaths smooth; 
I line (2 mm.) 
im.) long, some- 
times firm and herbaceous at the 
base; leaf-blade linear or nar- 
row-lanceolate, 4 to 8 inches (8- 
i6 cm.) lonj;, scabrous. Pan- ■ 
icle narrow, with erect and 
rather densely flowered branches, 
or la-v and open, the branches 
widely spreading, 4 to 10 
inches (8-20 cm.) long. Spike- 
lets nearly sessile or pedicel- 
late, I to i-i lines (3-3 mm.) 
long. Empty glumes lanceolate, 
acute, the first scabrous on the 
keel, the second a little shorter, 
and smooth or scabrous near 
the apex. Flowering glume a 
little shorter than the empty 
ones, obtuse or truncate; palea 
one-half to three-fourths as long 
as the glume. Throughout the 
]\\ne to September. 

This species is common throughout the state, usually occurring in 
low grounds. It is an excellent forage plant. The species nins into 
numerous forms. 
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DISTRIBUTION. 

loiua, Unionville (Shimek) ; Ames, (147 Ball, Sirrine, Bessey, 
Rich and Gcssard P. H. Rolfs, ii6o Pammel) ; 31, Monroe Coursty, 
Wheatland (Ball) ; Pilot Mound, 3347 (Miss King and MacCorkin- 
dale) ; Ontario, 3279 (Faurot) ; Gilbert Station, Boone (Carver) : 
Keokuk, 890 Ledyard, 8 Vernon Center, Minn. (Iou'a-]VIinnesota 
line, Pammel) ; 3325 Myron, 3348 and 3354 Postville (Miss Kinp) ; 
Alden, 1120 (Stevens); Durant, 1143 (Weaver); Battle Creek, 944 
(Preston) ; Iowa City (Shimek, Macbride) ; Des Moines, 2254 (Pam- 
mel) ; New Albin, Minn., 904 (Iowa-Minnesota line, Pammel) ; Arm- 
strong (Cratty) ; Okoboji, Mason City, High Bridge, Hackberr>- Grove, 
Dallas Count>s Keokuk (Shimek) ; Morgan Township, Decatur 
County (Shimek). 

North America. From Canada, and especially along the coast, xn 
the mountains of Virginia and North Carolina to Florida; west 
through Wisconsin, Minnesota, Iowa, Missouri, Tennessee to Texas 
and the Rocky Mountain region; Colorado (Ft. Collins, Crandall), 
Wyoming (Carbon County, Big Creek, A. Nelson), Washington 
(EUensburg, Elmer) ; from New Mexico to California and Saskatch- 
ewan. 

General. Great Britain, Norway, Sweden, south to northern 
Africa and east to the Himalayas. 

2. AGROSTIS PERENNANS. 

Agrostis perennans Tuckerm. Am. Journ. Sci. II. 45: 44. 1843. 
Watson and Coulter. Gray's Man. Bot. 648. 1890. (6th ed.) 

Comucopiae perennans Walt. PI. Car. 73. 1788. 

Agrostis perennans Walt. Scribner. Grasses of Tenn. Bull. Univ. 
Tenn. Agrl. Exp. Sta. 7: 76. /. 97. 1894. Bull. U. S. Dept. Agrl. Div. 
Agros. 17: 182. /. 478. 1899. Vasey. Contr. U. S. Nat. Herb. 8: 76. Beal. 
Grasses of N. A. 2: 328. 1896. 
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ing glume a little shorter thai 
to September, 



DESCRIi'TiON. 

Thin- Grass. A per- 
ennial with weak, slen- 
der, and mostly decum- 
bent, leafy culms, 
about 2 feet {5 dm.) 
high. Internodes short. 
Sheaths smooth, striate, 
shorter than the inter- 
nodes; ligule about 1 
line (2 mm.) long; leaf 
blade flat, thin, widely 
spreading, about , I line 
(2 mm.) wide, 4 inches 
{8 cm.) long, acute, 
scabrous. Panicle ob- 
long, about 6 inches 
(12 cm.) in length; 
primary branches in 
clusters of two to five 
at a node, branched at 
or below the middle; 
the branches or pedicels 
all widely divergent. 
Spiltciets pale green, a 
line or less long, Kmpty 
glumes rather unequal, 
lanceolate, verj- acute, 

"^ L -Ik 

) rather mmutely scab- 
rous on keels. Flower- 
Damp, shady places. May 



DISTRIBUTION. 



/oii'rt. Mt. Pleasant (Mills); Des Moines, Boone (Carver); 
Ames (Bui^ess, Pammel) ; Steamboat Rock, 3171, 3168 and 3053 
(Miss King) ; Ames (Hitchcock) ; Steamboat Rock. Pine Creek (Miss 
King) ; Marshalltown (Pammel) ; Steamboat Rock (Shimck), 

North America. From Quebec, New England, south along the 
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Atlantic states to Florida; southwest to Texas; Kentucky (Harlan 
County, Kearney, 381) ; west to low^a, Minnesota, Nebraska, Wyoming, 
Montana, and northward to Winnepeg. 

3. AGROSTIS SCABRA. 

Agrostis scabraWxW^, Sp. PI. 1:370. 1798. Scribner. Grasses of Tenn. 
Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 77. /. 99. 1894. 

Cornucopiae hyemale Walt. Fl. Car. 73. 1788. 

Trichodium laxi folium Michx. Fl. Bor. 1: 42. 1803. 

Trichodiutn scabrum Muhl. Gram. 61. 1817. 

A^rostU hy emails B. S. P. Prel. Cat. N. Y. 68. 1888. 

Agrostis hyemalis (Walt.) B. S. P. Beal. Grasses of N. A. 2: 327. 
1896. Nash in Britten and Brown. 111. Fl. 1: 161. /. 368. 1896. 

DESCRIPTION. 

Fly Away Grass. Usually an annual ; erect or somewhat genicu- 
late at the lower joints, 6 inches to 2 J feet (1-6 dm.) high. Sheaths 
striate, smooth or scabrous; ligules i to 2 lines (2-4 mm.) long; leaf- 
blade erect or ascending, J to \ line (i-ii mm.) wide, 2 to 4 inches (4- 
8 cm.) long, conduplicate when dr>^ scabrous, especially on the margins 
and upper surface. Panicles long and lax, the capillar>% primary branches 
two to a notie, branched above the middle; the spikelets clustered toward 
the ends of the ultimate branches. Empty glumes lanceolate, acute, 
w^ith scabrous keel, about J line (li mm.) long, the upper one a little 
shorter than the low^er. Flowering glume rather faintly-nerved, shorter 
than the empty glumes, awnless or ver>' rarely awned on the back. 
Palca none. A common grass in dry and sterile, as well as in moist, rich 
lands. It is the earliest to bloom among our species of Agrostis, flower- 
ing in May and June. 

The species is common throughout the state, frequent in sandy soil 
but also growing in moist soil and upland prairies. 

DISTRIBUTION. 

loiL-a. Steamboat Rock 3035, Spirit Lake 3365, Ames 3182, 
Ledyard 1003 (Pammel) ; Steamboat Rock 3034 and 3044 (Miss King) 
Marathon 3342 (Roberts); Wheatland, Vinton 21 (Ball); 857, Mt. 
Pleasant (Mills); Durant, 1140 (Weaver); Ames (Carver); Hamil- 
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ton County (P. H. Rolfs); Armstron;; (Cratty) ; Johnson Cout 
(Shimek) ; Harcourt (Danielson) ; Muscatine (Reppert); Cei 
Rapids (Shimck); Iowa City (Hitchcock an<] Macbride). 




North America. Very widely distributed throughout North 
America, except in the far north; Newfoundland to Manitoba, Atha- 
basca and British Colombia as far north as do' north latitude: New 
England to Florida and west to Texas; north tlirouj;h Mis-iouri, Ne- 
braska, Kansas, Iowa, Minnesota. Wisconsin and the Rocky Mountains 
in California; Colorado (Larimer County, Crandall ; Idaho Sprintrs, 
Rydberg), Wyoning (Yellowstone Park, A. and ¥.. Nelson), and 
Utah (Uintah Mountains, 10,000 ft., Pammel, Johnson, Huchanan 
■nd Lummis). 

General. Siberia and Australia. 
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4. AGROSTIS INTERMEDIA. 
Agrostis intermedia Scribn. Bull. Univ. Tetin. Agrl. Exp. St«. 7: 76. 



DESCRIPTION, 



Ui'LAND Bent Grass. A slender, perennial grass, 2 feet (5 dm.) 

hiRh, culms erect, or geniculate at the Lower joints. Sheaths smooth, 
ligulcs I to 3 lines (3-6 mm.) long; leaf-blade i to i^ lines (2-3 mm.) 
wide, 4 to 6 inches long, s;.'abrous. Panicle oblong, pyramidal, 6 to 8 




uid[riaUl- 



inclies (12-16 cm.) long, with weak and slender branches (as c<Mnpared 
with A. data) ; primarj' branches in clusters of two to seven at a node, 
branching again below the middle. Spikelets about I line long, scattered 
above the middle of the branches. Empty glumes thin, sub-equal, Ian- 
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ccolate, acuminate, scabrous on the keels, otherwise smooth. Flowering 
glume about three-fourths the length of the empty ones. Common in 
damp places, in thickets and along the borders of woods. August to 
October. 

DISTRIBUTION. 

loiL-a. It has not been reported to us from the state, though doubt- 
less occurring. 

A'or/A America, Eastern Atlantic States, Kentucky (Harlan 
County, Small), and Tennessee; northwest to Iowa and Minnesota. 

12. CALAMAGROSTIS. 

Ca/ama^ros/ts AdsLUs. Fam. PI. 2: 31. 1763. Endlicher. Gen. PI. 90. 
Bentham & Hooker. Gen. PI. 3: 1150, 1152. Hackel in Engler and Prantl. 
Nat. Pflanz. Fam. II. 2: 51. /.j/. Scribner. Bull. U. S. Dept. Agrl. Div. 
Agros. 20: 82. / 6o. 

Lachnagrostis Tnn. Fund. Agr. 128. 1820. 

Achaeta Fourn. Gram. Mex. 109. 1880. 

Reichela^X.^Md. Syn. PI. Glum. 1: 101. 1855. 

Cinnastrum Fourn. Gram. Mex. 90. 1880. 

Deijeuxia Clarion in Beau v. Agros. 43: J 812. 

Spikelets i-flowered, and (in our species) often with a pedicel or 
rudiment of a second abortive flower (rarely 2-flowered), in an open or 
spiked panicle. Lower glumes mostly membranaceous, keeled or boat- 
shaped, often acute, commonly nearly equal, and exceeding the flower, 
which hears at the base copious, white, bristly hairs; flowering glume 
thin, bearing a slender awn on the back or below the tip, or sometimes 
awnless; the palet mostly shorter. Stamens 3. Grain free. Perennials, 
with running rootstocks, and mostly tall and simple, rigid culms. 
(Name compounded of tw^o Greek words for reed and g^rass.) 

Bentham and Hooker include under Calamagrostis and Deyeuxia 
125 species, of which 5 belong to the genus Calamagrostis; Hackel rec- 
ognizes 130 species; this includes the section of Epigeos of Koch with 
10 species and Deyeauxia Beauv. with 120 species. The species are found 
chiefly in the temperate and colder regions, and mountains of tropical 
countries, 60 species being found in the Andes region. Beal recognizes 
26 species in North America, with six varieties; Kearney recognizes 38 
species and 16 varieties. 
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SET TO THE BPECIE9 OF CAUAMAaROSTIS. 

PaDiclQ opcQ, the branches usually Ions and las. 

SpikeletsZ-2.S mm, long C. Macouniana '. 

ijpikelets 3-4 mm. long. 

Empty gh-mes ovate-lanceolate, acute C. Canadensis.''. 

Empty glumes sharp, attenuate-acumiDate C. Canadensis, var. 

acuminata.* , 

Panicle contracted . branches short and strict C. inexfiansa.^ . 

I. CALAMAGROSTIS MACOUNIANA. 



Calamagrostis "i 
1892. Beal Grasses oC N. A. Si: 
343. 1896. Nash in Britton and 
Brown. 111. Fl. 1: 1G3. f.J?^. 1896 
Scribner. Bull. U. S. Dept. Agrl. 
Diy. Agros.17: 196./.79?- 1896. 
Deyeuxia Macouniana Vasey. 
Coulter Bot. Gai. 10: 297. 1885. 

DESCRl I'TION. 

Macoun's Reed Bknt. A 
slender, erect, leafy perennial, 
from 1 to 2 feet (3-6 dm.) 
high, with narrow, flat leaves 
and narrow or (in anthesis) 
open, pyramidal panicles 3 to 4 
inches (6-8 cm.) long. Spike- 
lets with nearly equal empty 
glumes, about ij lines (3 mm.) 
long, scarcely exceeding the 
short-awned, flowering glume. 
Moist, sandy soil. May to 

DISTRIBUTION. 



Vasey. Conlrib, U. S. Nat. Herb. 3:1 



Emmet 



Cot 



(Cratty). 

Xorlh Americn. Assiniboia 
to Missouri, Montana and 
Washington. 
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2. CALAMAGROSTIS CANADENSIS. 

Caiamagrati! Canadensis Beauv. Afuros. IS. 1812. Watson and Coulter 
Gray. Man. Bot. 650. pL8. 1890, (6th ed.) Scribner. Grasses of Tenn, Bull. 
Univ. Tenn. Agrl. Eip. Sta. 7; 79./. /o/. 1894. 

Calamtgrostis Canadensis {Mic'tii.) Beauv. Beal. Grasses of N. A. 2: 
351. 1896. Nash in Britton and Brown. III. Fl. 1: 163. /. S7J- 1896. 
Kearoey. Bull. U. S. Depl. Agrl. Div. Agros. 11. 28. 

CalamagrosHs Mexicatta Nutt. Gen. 1: 46 1818. 

Antndo agrosioidesVaxsti. Fl. Am. 86i 1814. 

Arundo Canadensis Michi. Fl. Bor. Am. 1: 73. Iti03. 

Z'o'^Bj-iaCawao'^nwMunro. Hook. Trans. Linn. Soc. 23: 34S. 1862. 



Blle Joint or REt> Tof. 
All ereft, leafy grass, 3 to 5 
feet (7-12 dm.) high, with 
smooth, simpk- culms and open, 
brown or purplish, many- 
tiowered panicles, 4 to 8 
inclies (9-1S cm.) long. 
Sheaths smooth, striate; li- 
fjule 2 to 3 iines (4-0 mm.) 
St long, membranous; leaf-blade 
flat, 6 to 18 inches 1 12-36 
cm.) long, 2 to 4 lines' (4-8 
mm.) wide, tapering grad- 
ually into long, filiform tips. 
Empty glumes ovate-lanceo- 
late, acute, finely strigose, 
scabrous, awned on the back 
at or a little below the 
middle; awn straight, very 
slender; hairs from the callus 
as long as the glume. In 
swamps and wet soils. July 
to September. A valuable 
grass in low meadows. Once 
much more abundant than 
now. Widely distributed in 
Iowa. 




rio. US. CalamagTOilu CanaOaitU—^ 
•pttaM with lowar, ooter ghim» to the rtght of 
florM. (OhMlotM K, KlD|. ) 
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DISTRIBUTION. 

Iowa. Ames (Crozier, Stewart, Bcssey, Hitchccx:k) ; Weaver, 
133 (Ball, Zmunt, Fisher) ; Armstrong (Cratty) ; Dysart (Miss Sir- 
rine) ; Belknap, 825 (Rankin); Hamilton County (P. H. Rolfs); 
Battle Creek, 943 (Preston) ; Cherokee (Wakefield) ; Greenfield 
(Stewart); Spirit Lake, 555 (Ball); Mt. Pleasant, 877 and 1917 
(Mills); New Albin 1924, Jefferson 1288, Humboldt 880, Slater 
(Pammel) ; Tama County, 275 (Sirrine) ; Mt. Pleasant, 684 (De 
Witt); Clintoh, 275 (Ball); Decatur County (Fitzpatrick) ; West 
Union, 1441 (Whitmore) ; Colfax (Mead) ; Emmet County, 1062 
(Cratty) ; Iowa City (Hitchcock) ; Hamilton County (P. H. Rolfs) ; 
Marshalltown (Eckles) ; minor form, Armstrong (Cratty) ; Vinton, 
13 and 1251 (Ball); Afton Junction (Miller); Clear Lake, Hi^h 
Bridge, Dallas County, Cedar Rapids, northwest corner of state, Lyon 
County (Shimek) ; Hamilton to Hancock County (Preston) ; Keo- 
sauqua (Shimek). 

North America. Canada (Carson) ; from Maine south to New- 
Jersey, Ohio, Iowa, Minnesota (St. Cloud, Campbell; Silver Creek, 
Sandberg), Illinois (Palatine, Pammel), Wisconsin (La Crosse, Pam- 
mel; St. Croix, Parr>') ; Missouri (Carson Station, Eggert) ; Nebraska 
(North Platte, Pammel); Colorado (Ft. Collins, Crandall; Idaho 
Springs, Shear); Wyoming (Laramie Hills, A. Nelson); Montana 
(Craig) ; Utah (Uintah Mountains, Lamotte Peak, Pammel, Johnson, 
Buchanan and Lummis), to British Columbia. 

3. CALAMAGROSTIS CANADENSIS var. ACUMINATA. 

Caiama^rostis Canadensis vslt. acuminata Vasey Bull. U. S. Dept. 
Agrl. Div. Agros. 6: 26. 1897. Kearney. Revision of the N. Am. Species of 
Calamagrostis. Bull. U. S. Dept. Agrl. Div. Agros. 11: 29. 1898. 

Calamagrostis Canadensis var. 7-^^«j/a Vasey in Wheeler Rep. 6: 285. 

DESCRIPTION. 

Sharp Pointed Red Top. Sheaths rarely inconspicuously 
bearded at junction with blade; blade usually short, scabrous-pubescent 
on the upper (rarely both) surfaces; panicle commonly rather smalK 
more flexuous and more densely flowered than the species, usually dark 
purple; spikelets larger, ij to 2 lines (3-5-4 mm.) long; empty glumes 
comparatively narrow, sharp, attenuate, acuminate; sometimes subfal- 
cate, somewhat thicker, usually much more scabrous (occasionally almost 
strigose) ; longer, often considerably (sometimes \ line (.5 mm.)) ex- 
ceeding the flowering glume. 
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idSemptjglnmM, 



DISTRIBUTION. 



loua. Most abundant in northern loiva; Tama Count) 962 (Sir- 
rine). 

North America. Labrador and Newfoundland to Iowa; high 
mountains of North Carolina; Keewatin to Alaska, south in the moun- 
tains to New Mexico and California; Montana (Spanish Creek, Vasey), 
Wyoming (Yellowstone Nat. Park, A. and E. Nelson, 6166; West 
Branch of Big Goose River, Pammel and Stanton) ; Washington (Oka- 
gan Count)', Elmer) ; Utah (Provo Canon, Pammel and Stanton, 203) ; 
Colorado (Walcott, 6975 ft,, Shear and Bcssey, 1310). 
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4 CALAMAGROSTIS INEXPANSA. 
Calamagroslis inexpansa Gray. Gram, et Cyp. 1. No. ZO: 1834, Scrib- 
□er. Am. Grasses. Bull. U. S. Dept. Agrl. Div. Agros. 17: 191./ /i'?. 1900. 

Calamagras/is tonjlms NuU. Gen. 1:47. 1818. Watson aad Ccnilt:r. 
Gray. Mao. Bo t. 650. 1890. (6 ed ) 

Ca/amagrastis negUcIa v&T. conJiMis {WillA.) Beal. Grasses, of N. A. 2: 
353. 1896. 

O'/ar/iagi-cstis (an/lnis(Wil]d. j Hmt. 'Sash in Britton aad Brown III. 
Fl. 1: 1S5./.J77. 1896. 

Ca/^magros/rs coHfim's iriexfiansa Giay. Kearney. Bull. U, S. Uept. 
Agrl, Div. Agros. 11: 37. 1898. 



B(k; Ki;ki»Gr.\ss. A sicn- 



: pcre 



4i iett (j-'j lim.) hii>li, with 
narro", Hat kavc-. arnl con- 
tracted paniclts 2\ to y 
inches (5-1I* i"">0 l""K- 
Spikeiets U to a lines (3-4 
mm.) long with nearly 
equal, acute empty glume.') 
about the length of the 
rtowering glumes, the basal 
hairs oi which nearly equal 
it in length or are one-third 
shorter. Damp, sandy soil. 
Aui;ust to September. 

This species is not infre- 
quent in northern Iowa, es- 
pecially in Dickinson, Hum- 
boldt, Emmet and Kossuth 
Counties. Probably e.itends 
as far south as Hamilton 
County. The species grows 
in low grounds, borders of 
shallow streams, borders of 
lakes, and in marshy places. 




Fia. 13?. CalamagroMi intxpania—t, empty 
glome*: b, flowering glnmea with bmml tuUrr: c. 
toft ol hKirs at bue oI aowerlng glnms. (Div. of 
Agroe. U. B. Dept' of Agrl. 1 
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DISTRIBUTION. 

Iowa, Manly (Williams) ; Armstrong (Cratty) ; Humboldt, 
1286 (Pammel) ; Emmet County, 1929, 1920 (Ledyard), 3223 (Grid- 
ley), 3266 and 3263 (Armstrong) ; Elmore, Minn. (Iowa and Minne- 
sota line), 915 (Pammel) ; Lyon County (E. D. Ball). 

North America, Damp, sandy soil. New York (Lake George, 
V'asey), New Jersey, westward to Minnesota (DeSoto Lake, Sandberg), 
South Dakota, Colorado (Veta Pass, V^asey), and Wyoming (Clear 
Creek, Griffith and Williams). 

13. CALAMOVILFA. 

Calamovilfa Scribner in Hack. True Grasses. 113. 1890. Scribner. 
Bull. U. S. Dept. Agrl. Div. Agros. 20: 84. /. 62. (Rev. ed.) 

Ammopkiia Ho^i, Gram. Aust. 4: 24. pi, 41. 1809. Endlicher. Gen. 
PI. 90. Bentbam and Hooker. Gen. PI. 3: 1153. 

Psamtna Beau v. Agros. 143. 1812. 

Calamagrostis sec. Calamovilfa A. Gray. Man. Bot. Northern U.S. 
616 (5 ed.) 

Rudiment of second flower wanting; glumes and palet rather char- 
taceous, comp ressed -keeled ; flowering glume i -nerved, entirely awnless; 
palet strongly 2-keeled ; panicle at length o{>en and loose. 

There are three living species. Native to the temperate and sub- 
tropical regions of North America. The related sea-sand reed, Animo- 
phila, is distinct. There are two species of Ammophila widely distrib- 
uted among the salt water shores of the northern hemisphere. Valuable 
as a sand binder. 
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1. CALAMOVILFA LONGIFOLIA. 

Calamovilfa \ongifoUa Hack. True 
Grasses. 113. 1890. 

Calama^rostis longifolia Hoolc. Fl. 
Bor. Am. 2: 241. 1840. Watson and 
Coulter. Gray. Man. Bot. 651. 1890. {S 
ed). Vasey Contr. U. S. Nat. Herb. 3: 84. 

Calamagrosiis longi/oHa (Hook) 
Hack. Beal. Grasses of N. A. 3: 355. 
1896. Nash in Britton and Brown. 111. 
Fl. 1: 167. /.j^^. 1896. 

DESCRIPTION. 

Long Leaved Reed Grass. Culms 
2 to 6 feet (4-12 dm.) Wgh, stout, 
from thick, running rootstocks; leaves 
rigid, elongate, involute above and 
tapering into a long, tliread-Hke point; 
ligulc consisting of a ring of hairs i 
line (2 mm.) long; panicle ac first 
close, becoming open and pyramidal, 
the branches smooth; glumes lanceo- 
late, the upper as long as the flower, 
the lower \ shorter; the copious hairs 
more than half the length of the naked 
flower. 




Fio. 128. CalamovVJa lonffi/olia-^ 
splkelel; b, empty glame*: c, flower. 
iCIurlatle H. KlBg. ) 



DISTRIBUTION, 

loua. Sioux City (Miss Wakefield); Ames (Hitchcock); Em- 
met County, Armstrong, 1 1 16 (Cratty) ; Hawarden, Sioux City, Turin, 
187 (Pammcl); Lyon County, Rock Rapids, 49, 39 (Shimek) ; Hull 
(Newell); Hamburg (Hitchcock). 

North America. Sands, along the upper Great Lakes from Illinois 
(Shores Lake Michigan, Chicago, Pammcl; Grac«land, Pammel), and 
Michigan to Manitoba, South Dakota (Griffith, 753; Hot Springs, 
Rydberg, 131) ; Nebraska (Long Pine, C. F. Curtiss; Ravenna, Pam- 
mel; McCook, Pammel, 367); Kansas, Colorado (La Porte, Cache 
La Poudre River, Pammel and Johnson, 1597 and 1742; Ft. Collins, 
Crandall ) . 
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Flo. VS. Floviifr ot ArrlienaUieTU 

TRIBE IX.-AVENEAE. 

Spilcelets 2 to sever.il-flowered ; outer, empty glumes usually longer 
than the first floral glume; one or more ot the flowering glumes awned 
on the back or from benveen the teeth of the bifiil apex; awn usually 
twisted or geniculate; the callus, and usually the joints of the rachilla, 
hair>', 

A tribe comprising 23 genera and over 300 species, widely distrib- 
uted in the temperate regions of both the Old and the New World, 
particularly abundant in South Africa and Australia, a few extending 
beyond the Arctic Circle. 

Several of the species are of economic value as forage plants. Tall 
meadow oat grass {Arrhenatberum avenaceum) and velvet grass or 
mesquite, as it is known in Oregon and Washington, both introduced 
from Eurc^>e, are grasses of much agricultural value, especially the first 
named. Tufted hair grass {Deschampsia caespilosa) , a common grass in 
the Rocky Mountains of the west and northwest, is of some local value 
' as a forage plant, especially for low, wet soils. Cultivated oats (Avena 
tativa), used largely in the south and on the Pacific coast for pasturaee 
and hay, and generally cultivated as a cereal, is the best known example 
of this tribe. 
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KEY TO THE GENERA OF THE AVENEAE. 

Pedicels of the spikelets articulated below the empty glumes, spikelets 
deciduous , plant velvety Holcus,^ . 

Pedicels not articulated below the empty glumes, which are persistent. 

Awn of the flowering glume dorsal, inserted below the teeth. 

Flowers all perfect, or the upper ones staminate or sterile. 

Grain sulcate , hairy at the apex Avena,*. 

Lower flower staminate, its glume strongly awned; the upper 
perfect Arrhenatherum* . 

Awn of the flowering glume inserted between the teeth. Danthonia.^ . 

1. HOLCUS. 

Holcus L. (in part) Sp. PI. 1047. 1753. Endlicher. Gen. PI. 81. Bentham 
and Hooker Gen. PI. 3: 1159. Hackel in Engler and Prantl. Nat. Pflanz. 
Fam. II. 2: 53./. j/. Beauv. Agrost. 87. pL 17. Scribner. Bull. U. S. Dept. 
Agrl. Div. Agros. 20:89./. 65. 

Spikelets crowded in an open panicle, 2-flo\vcred ; the boat-shaped, 
membranaceous glumes enclosing: and much exceeding the remotish 
flowers. Lower flower perfect, its papery or thin, coriaceous glume awn- 
less and pointless; the upper flower staminate, other^vise similar, but 
bearing a stout, bent awn below the apex. Stamens 3. Styles plumose to 
the base. Grain free. (A name in Pliny for a kind of grass, from a 
Greek word for attractive, of obscure application.) 

Eight species according to Bentham and Hooker; found chiefly in 
Europe and northern Africa, one, however, reaching the Cape region. 

HOLCUS LANATUS. 

Holcus lanatus L. Sp. PI. 1048. 1753. Watson and Coulter. Gray. Man. 

Bot. 652. //. 12, 1890. (6 ed.). Scribner. Grasses of Tenn. Bull. Univ. Tenn. 

Agrl. Exp. 7: 81./ 106, 1894. Bull. U. S. Dept. Agrl. Div. Agros. 7: 157. 

/ /)/. 1900. (3 ed.) Beal. Grasses of N. A. 2: 360. 1896. Nash in Britton 

and Brown. III. Fl. 1: 168./. j^/. 1896. 
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feet (2-4 

creeping 

closely 



UESCRIl'TION. 

\'ei.vkt Grass. A peren- 
nial grass, I 
dm.) high, fi 
rhi/ome ; us 
pubescent all over with soft 
whitish hairs. Panicle 2 to 
J inches (4-6 cm.) Inng, 
pale or sometimes purple- 
tiiiiicd. Spikeiets about 2 
lines (4 mm.) long, obtuse ; 
the setonil empty glume 
brojitler than the (irst, three- 
ni-rved and often short-awned 
;U the apex, both cilialc on 
the prominent keels, and 
ihinlj' pubescent 
lower Horal i;lui 
and shininj;, becoming indu- 
rated in frnit. Introduced 
from Kurope. -May to Aug- 
ust. The species has been 
introduced in a ic\v places. 
It rarely persists. 



mooth 



DISTRIBUTION 



lou'a. Ames (Weaver) ; Amc 

A'or/A Americii. \Videl\- nati 

Massachusetts (Jloston, Waverly, 

County, Parry), south to Tcnnes 



118 (Carver). 

ized from N>m- Kn^jland states, 
imel}., New York (Washington 
and Alabama, and occasionally 



northward; also upon the Pacific Coast and British America. Wash- 
ington (Cape Disappointment, Parry). 

General. Great Britain, on the continent of Kurope. northern 
Africa and Siberia. 



2. AVENA. 

Avena L. Sp. PL 79. 1753. Eudlkher. Gen. PI, 96. Benth. aod Hook. 
G«a. PI. 8: 1160. Scribner. Bull. U. S, Dept. Agrl. Div. Agros. 20: 9*. / 70. 
Hkcke) In EoKler aad Praatl. Nat. PflaDz. Fam. II. 2: 55./. 6;. 
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Spikelets 2 to many-flowered, panicled ; the flowers herbaceo-char- 
taceous or becoming harder, of firmer texture than the large and mostly 
unequal, empty glumes; the uppermost flower imperfect; rachis and base 
of the flower often bearded. Flowering glume rounded on the back, 
mostly 5 to ii -nerved, bearing a long, usually bent or twisted awn on 
the back between the two acute teeth at the apex, proceeding from 
the mid-nerve only. Stamens 3. Grain oblong-linear, grooved, on one 
side, usually hairy, at least at the top, free, but invested by the palet. 
(The classical Latin name.) 

Species 40 (Bentham & Hooker) ; 50 (Hackel) ; by some the number 
has been reduced to 30. Mostly in temperate regions of the Old World 
and sparingly in the New World. United States is credited with two 
or three naturalized, and eight native species. One species, the A, fatua, 
is widely naturalized on the Pacific Coast, Rocky Mountains and spar- 
ingly on the Atlantic Coast, Wisconsin, Minnesota and northeastern 
Iowa. 

KEY TO THE SPECIES OF AVENA. 

Ploweiing glume glabrous or hairy at the base only, cultivated 

— .A, 8ativa.\ 
Flowering glume hairy to or beyond the middle A,fatua.*^, 

1. AVENA SATIVA. 

Avena sativa Lt, Sp. PI. 79. 1753. Scribner. Grasses of Tcnn. Bull. 
Univ. Tenn. Agrl. Exp. Sta. 7: 83./. no. 1894. Beal. Grasses of N. A. 2: 
385. 1896. 



•FlowerlDK glume less hairy than A. fatua, softly pilose. 
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UHSCRIPTION. 

Common Oats. A well knoun. 
erect annual, 2 to 4 feet (5-10 dm.) 
high, with flat leaves and expanded 
panicles of rather large, pendulous 
and usually two-flowered spikclets. 
Lower florets sometimes a^vned. 
Oats is commonlj- cultivated in all 
sections of Iowa, Its culture is, 
however, most successful in the 
northern part of the state. 

DISTRIEUTJOV, 

lou-a. Ames (Hodson) ; Fair- 
field (Rich and Gossard) : Webster 
City (Pamniel) ; Manchester 
(Hoyt); Cedar Rapids (Miss 
Hall) ; Alden, i (25 (Stevens) ; ^ 
Calhoun County (Rigg) ; Johnson 
County (Shimek); Marshall 
(Pammel). 

\ortk ,i'i,e,ha. Widely culti- 
vated in northern United States, 
British Columbia, especially in the 
northern and eastern sections, and 
along the Pacific Coast. 

General. This species is native to 
eastern temperate Europe, and 
western Asia, although the wild 
form has not been found. According 
to some authors, cultivated oats 
originated from wild oats (Avena 
h,lua). This is very doubtful. ' " ' ■""-■ 

2. AVENA FATUA. 

Avena/atua L. Sp. PI. 80. 1753. Watson and Coulter. Gray ■ Man. i 
653. 1890. (6 ed.) Nash in BrittOQ and Brown, III. PI. 1: 173. f. 393- 1 
Scribner. Bull. U. S. Dep(. Agrl. Div. Agros. 17: 202. /. ^gg. 1899. 

Avena barbata Urol, Beal. Grasses of N, A. 2: 383. 1896. 
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(lowerlDK glames 



UESCRU'TFON. 

Wild Oats. An erect, 
l^labrous annual, j n, 5 ite; 
(fa-i2 dm.) Iii'gh, with Hat 
leaves and spreadinj; pani- 
cles of large, (,at-like, nod- 
ding spikelcts. Spikelets 2 
to 4-flo\vercd. with empty 
illumes 4 to I inch ( i!-2 
cm.) long, and pubes- 
cent flowering glumes 
6 to 9 lines (i2-iS 
mm.) long. Awns near- 
ly twice as long as the 
^pikelets. Fit-Id, and waste 
places from Wisconsin 
westward; abimdant in 
frrain fields on the Pacific 
slope. June to September. 

Liicallj- wild oats is abun- 
dant, especially in nortli- 
ea-stern Iowa and south- 
western Wisconsin. It is 
highly esteemed i 



pla, 



It 



y in Califor- 
bad weed, 



/(itm. Houston Countv. Minn. 5 
tncl) : Ames, 119 (Ball) ; Boone (Carver) ; Hul 

North America. In fields and waste placi 
along the Pacific coast and the irrigated district' 
Iain region. Oregon (Howell), Californi 



( Pam- 



I (Newell). 
?s, especially common 
i of the Rocky Moun- 
la (Parry; Auburn, 
Pammel, l), Colorado (Ft. Collins, Pammel), Wyoming (Buffalo, 
Griffith and Williams, 126) ; also in the Dakotas (N. D., Fargo, Bol- 
ley), Minnesota, Wisconsin and Iowa. 



AVENA LONGIGLUMIS. 



Avtna /ongiglumis Durien Ducb. Rev. 
SyD. PI. Gntm. 233. 



Bot. 1: 3S5. 1S45-46 Slend. 
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description. 
Long Glumed Wild 
Oats. ' Annual, with 
leaves and sheaths lightly 
pilose; truncate ligule 
H-ith short, hairj- fringe; 
lower part of panicle 
drooping; spikelets three- 
flowered; empty glumes 
far exceeding the floret, 
and both alike 9-ncrved; 
very pilose rachilla joint- 
ed, lower joint persistent, 
florets from base beyond 
the middle softly pilose; 
glumes slightly unequal, 
upper 7-nerved, awncd a 
■ little beyond the middle 
with two ver>' long, 
bristly hairs, more than 
half as long as the 
glume; the lower with 
the linear apex two- 
toothed. Algeria. In- 
troduced on the college 
grounds but not persist- 



lot 



s (Bessey); 




Fio, 1B4. Avena longlgtumti—m. iplkal' 
Ames (cutt.J. splkrlet. (Clurlotle U. King.) 

3. ARRHENATHERUM. 

ArrAeMatAerumBeauv. Agrost. SS. pi. I'.f. 5- 1812. Endlicher Gen. 
PI. 96. Beotham and Hooker. Gen. PI. 3: llGl. Hackel in Bogler and 
Pranil. Nat. Pflani. Fam. II. 2: 56./. 0/. 

,4i'rt»a Host. Gram. Austr. I; pi. ^q. A: pi. jo. Scribner. Bull. U. S. 
Dept, Agrl. Div. Agros. 20: 95. /, 7/. (Rev. ed.) 



Spikelets open-panicled, 2-flo\yered, with the rudiment of a third 
flower; the middle flower perfect, its glume barely bristle-pointed from 
near the tip; the Imvest flower staminate only, bearing a long, bent awn 
below the middle of the back; otherwise as in Avcna, of which it is only 
a peculiar modification. (Name from two Greek words for masculine 
and m™.) 
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Bentham and Hooker give the number of species as 3 ; the same 
number is given by Haclcel, although some authors give the number as 
6. Native to Europe, northern Africa and western A^a; one species 
widely cultiv&ted in eastern North America, and naturalized to a con- 
siderable extent on the Pacific coast. 

ARRHENATHERUM AVENACEUM. 

Arrkenatkinim a-vtnacium Beauv. Agrost. 152. 1S12. Watson and 
Conlter. Gray, Man. Bot. 652. ;>/. 12. 1890. (6od.) 

Arrhenatktmm elatius Beauv. Scrlbner. Grasses, of Teon. Bull. Uaiv. 
Tenn, Agrl. Exp. Sta. 7: 83. /. log. 1894. 

ArrMenathemm eialius (L.) Beauv. Nash ia Britton and Browa. 111. PI. 
1; 173./ jpe. 1896. Bull. U. S. Dept. Agrt. Div. Agros. 7: 173. /. 167. 1900, 
(Sed.). Beal. Grasses N. A. 2: 387. 1896. 

Avtna elatior L. Sp- PI. 79. 1753 

UESCRIPTION. 
O.AT Gr-ASS. a tall, per- 
ennial grass, 2 to 4 feet {5- 
10 dm.) high, rather spar- 
ingly leaf}-, with a narrow, 
terminal, man_v-flowered pan- 
icle, 6 to 12 inches (il-3 
dm.) long; tlie branches 
spreading during Huwering. 
Spikelets 4 to 5 lines (8-10 
mm.) long, the second glume 
\AX'f,et than the (Jrst, three- 
nerved and about equalling 
the florets. Awn geniculate 
near the middle, closely 
twisted below, divergent 
above. Grain pubescent, en- 
closed within the fruiting 
glume and palea, but free 
from them. In fields and 
wa.stc places, Maine and On- 
tario to Georgia and Ten- 
nessee, also on the Pacific 
coast. June to August. Tall 
meadon" oat grass lias es- 
caped from ciilfivation in 
different parts of the state. 
_ It has never met with much 

wva. UB. ArrhtntUhtTMrn avenaccum— r. spike- ■ ■ , 

tot*; b, fWertng BlomeB. ,Dlv. Agros. U 3. favor as a forage plant amonu 
Di»t.A«rt.) rhe fanners of the state. 
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DISTRIBUTION. 

Iowa, Ames, 143 (Ball, Sirrinc, P. H. Rolfs, Van Cleve, War- 
den. 

North America. Widely introduced on the Pacific and Atlantic 
ct>asts; from New Kngland, District of Columbia (Washington), North 
Carolina (Small and Heller) to Georgia; east to Tennessee and south 
to Alabama; occasionally north in Wisconsin, Michigan and the Rocky 
Mountain region; common on the Pacific coast; Colorado (Ft. Col- 
lins, Crandall). 

General. Europe^ northern Africa, western Asia, said to be a 
troublesome weed in Great Britain. 

4. DANTHONIA. 

Danthonia D. C. Fl. Fr. 3: 32. 1805 Endlicher. Gen. PI. 97. Be- tham 
and Hooker. Gen. PI. 3: 1162. Hackel in Engler and Prantl. Nat. Pflanz. 
Fam. II. 2: 56. 

Pentameris Beauv. Agros. 92. ]812. Scribner. Bull.U.S.Dert.Agrl. Div. 
Agros. 20: 96./. 72, (Rev. ed ) 

Strebiochaeta Hochst. PI. Schimp. Abyss, n. 412. 1835. 

Iriaphis Nees. PI. Afr. Austr. Glum. 270. 1841. 

Chaetobromus'^^^%. Lindl. Ind. Nat. Syst. 449. 1835. (2ed.) 

Flowering glume oblong or cvate, rounded, cylindriceous, 7 to 
9-nerved, bearing, between the sharp-pointed or awn-like teeth of the tip, 
an awn, usually composed of the three middle nerves, which is flattish 
and spirally twisting at the base; otherwise as in Avena. Empt>' glumes 
longer than the imbricated flowers. Ours perennial, 1 to 2 feet (2-5 
dm.) high, with narrow and soon involute leaves, hairy sheaths bearded 
at the throat, and a small, simple panicle or raceme of about i -flowered 
spikelets. (Named for Danthoine, a French botanist.) 

Bentham & Hooker give the number of species at 100; the same 
number is given by Hackel. In the temperate and warmer regions of 
both hemispheres; more than half are native to South Africa, of which 
Beal describes 7 ; native to Australia 7. 

1. DANTHONIA SPICATA. 

Danthonia spicata Beauv. in R. and S. Syst. 2: 690. 1817. Watson 
and Coulter. Gray. Man. Bot. 654. //./-?./. /-j, 1890. (6 ed.) Scribner. 
Grasses of Tenn. Bull. U. S. Dept. Agrl. Div. Agros. 7: 85./. //J. 1894. 

Danthonia spicata (L.) Beauv. Beal. Grasses of N. A. 2: 391./. 68, 
1896. Nash in Britton and Brown. 111. Fl. 1: 174. /. jgy , 1896. Scribner. 
Bull. U. S. Dept. Agrl. Div. Agros. 1: 7: 174. /. 168, 1900. (3 ed.) 

Avena spicata L. b-'p. PI. 119. 1753. 
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Fio. 131. DanUicnta ipieala- _. . 
e, fiowolDe Kloma ; d, emptr glonii 



Bplkel. 



iOlT. AgroB. tl. 



DESCRIPTION. 

Wild Oat Grass. A 

smooth, slender, erect grass, 
lO to 20 inches (23-45 c™-) 
high, wiiji 3 small, narrow 
panicle, the short branches 
of which spread only in 
Hower. Sheaths glabrous, 
bearded at the throat; 
basal leaves numerous, 
usually involute, and curled 
or recurved ; those of the 
culm shorter, i line (2 
mm.) wide or less, glab- 
rous or pilose. Panicle I 
to 2 inches {2^-5 cm.) 
long, simple, few-flowered, 
the short branches usually 
erect. Empty glumes 4 to 
fa lines (8-12 mm.) long, 
exceeding the florets, lan- 
ceolate, acute, three-nerved 
below; with broad, scarious 
margins ; flowering glume 
about 2 lines (4 mm.) long, 
sparingly pilose on the 
rounded back and .ilong 
the margins below; callus 
glabrous; apex of the flow- 
ering glume ending in two 
short, usually blunt teeth. 
Common in dry, thin soils. 
June to September, 
isolated localities in central 
utheastern part of the state. 



«.AjrI) 

Wild oat-grass is found only in a fc 
and eastern Iowa; most frequently in the 

DISTRIBUTION. 

lott'a. Lebanon, 25 (Ball and Sample) ; Steamboat Rock, Ledges, 
Boone County (Pammcl) ; Wild Cat Den (Barnes) ; Cliffland, Pitts- 
burg (Shimek) ; Steamboat Rock (Shimek). 

North America. Atlantic coast. New Jersey (Woodbridge Twp., 
Middlesex County, Liehtpipe), West Virginia (Little Falls, Mills- 
paugh), Georgia (DeKalb Mt.) ; south to Florida; west to Ohio 
(Worthington and Baltimore; A. Bigelovv). Illinois (Fulton, Wolfe; 
Lake View, Pammel), Wisconsin (Pammel), Minnesota (Itaska Lake, 
Suidberg), Iowa, Missouri (St. Louis, E(>geri; Washington, and Crys- 
tal City, Pammel), Arkansas (Harvey). Wyoming (Yellowstone Nat. 
Park, Norris; 6140, A. and E. Nelson). 
13 



GRASSES OF IOWA. 



TRIBE X.— CHLORIDEAE. 

Spikclets 1 to several-flowered, 
in one-sided spikes or racemes; 
the racemes digitate or fascicu- 
late, rarely solitar)' ; flowering 
glumes usually keeled, entire and 
unawned, or toothed, and with i 
to 3 (rarely more than 3) 
straight awns. 

A small tribe of 27 genera and 
■ 55 species, characterized chieflj' 
by the inflorescence, which is 
nearly that of Pasfatum. The 
awns, when present, are not dorsal 
or twisted, as in the A^rosiiileae 
and Aveneae. Chiefly natives of 
tropical and subtropical coun- 
tries; a few are widely distrib- 
uted as weeds throu[;hout the 
warmer parts of the world. A 
number are good turf- forming 
grasses and are valued for graz- 
ing purposes. One of these i'^ 
the celebrated buffalo grass of the 
western plains, which is reniark- 
abie for having the staminate 
and pistillate spikelets separate 
and in unlike inflorescences, either 
upon the same plant (monoeci- 
ous) or upon different plants 
(dioecious). Bermuda grass, and 
the Gramas of the southwest be- 
long to this tribe, 1 




Fia. 13S,Floweri>(fii>u(tIau(icur(f]irntiu(a. 



KEY TO THE QBNEBA OF THE CHLORIDEAB. 

Flowers perfect. Spikelets all alike. 
Ooe perfect flower id each spikelel. 
No sterile glumes above the flower. 

Spikes digitate, slender; a creeping pereDnia1...0'''<'^'"'-'- 
Spikes racemose. 

Spikelets globose Bectmannia.*. 

Spikelets lanceoiate. 

Spikes tbick, pectinate; stout, erect pereciiials 

— SPartina.', 
Spikes slender; low, diffuse annuals 

— SchtdoMHardus . * . 
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Several sterile glumes above the flower BouUloua,^ . 

Two to three perfect flowers in each spikelet EUusine*. 

Flowers unisexual; spikelets dioecious, the staminate and pistillate 
very different Buchlog.\ 

1. CYNO ON. 

Cynodon Rich. Pers. Syn. 1: 85. 1805. Endlicher. Gen. PI. 92. Bentham 
& Hooker. Gen. PI. 3: 1164. Hackel in Engler and Prantl. Nat. Pflanz. 
Fam. II. 2: 58. /. 67, Pers. Syn. PI. 1: 85. 1805. Scribner. Bull. U. S. Dept. 
Agrl. Div. Agros. 20: 99./. ^J*. 

Capriola Adans. Fam. 2: 31. 1763. 

Fibichia Koel. Gram. Gall. & Germ. 308. 1802. 

Spikelets i -flowered, with a mere naked, short-pedlcelled rudiment 
of a second flower, imbricate-spiked on one side of a flattish rachis; 
the spikes usually digitate at the naked summit of the flowering culms. 
Empty glumes keeled, pointless, rather unequal ; flowering glume and 
palet pointless and awnless, the glume large, boat-shaped. Stamens 3. 
Low, diffusely branched and extensively creeping perennials, with short, 
flattish leaves. (Name compounded from two Greek words for tooth 
and dog,^ 

Four species distributed throughout the tropical and temperate 
regions of the world. The Bermuda grass, Cynodon Dactylon, is widely 
naturalized. 

1. CYNODON DACTYLON. 

Cynodon Vacty /on Pers. Syn. PI 1; 85. 1805. Watson and Coulter. 
Gray. Man. Bot. 654.//. p. 1890. (6ed.) Scribner. Grasses of Tenn. Bull. 
Univ. Tenn. Agrl. Exp. Sta. 7: 86 /. IIS, 1894. 

Caprt'o/a Dacty/on (L) Kuntze. Besil. Grsisses of N. A. 2: 395. 1896. 
Nash in Britton and Brown. 111. Fl. 1: 175./. 4oo, 1896. 

Cynodon Dactylon Pers. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 
7: 177. /. 77/. 1900. (3ed.) 
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description. 

Bermuda Grass. 

Stems prostrate and (ex- 
tensively creeping, with 
numerous, ascending or 
upright, leafy and 
flower-bearing branches. 
Sheaths smooth, hairy at 
the throat. Leaves flat, 
widely spreading, grad- 
ually tapering to a very 
slender, acute tip. Spike- 
lets three to five, slender, 
widely spreading, often 
purplish, 1 to 2 inches 
(2-4 cm.) long. Flower- 
ing glume broadly boat- 
shaped, about I line (2 
mm.) long, usually ciliate 
on the keel. Widely 
dispersed in the southern 
States. June to October. 
Occurs as a cultivated 
plant only. It was 
cultivated in Iowa in 
1889 and 1890 and per- 
sisted one season. Since 
then it has nor been found. 




DISTRIBUTION 



lou-a. Ames, cult. (Pammel) ; Sioux City, cult. (Bandusia Wake- 
field). 

North Amerkn. From New York, south along the Atlantic coast, 
through Tennessee, South Carolina (A. P. Anderson), Louisiana (Ball, 
1); west through Alabama and Texas;Cuba (Santa Clara Province, 
Combs, 540) ; also along the Pacific coast, California (Santa Barbara, 
Parry, 1876; Orcutt), as far north as Vancouver Island. 

Genera}. Great Bn'tain to Holland southward; Asia, Africa and 
Australia. 
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2. BECKMANNIA. 

Beckmannia Host Gram. Austr. 3: 5. pi. 6, 1805. Bentham & Hooker. 
Gen. n. 3: 1099 Hackel in Engler & Prantl Nat. Pflanz. Pam. II. 2: 60. 
Endlicher Gen. PI. 80. Scribner. Bull. U. S. Dept. Ag^rl. Div. Aggros. 20. 
107./. 8i. (Rev. ed.) 

Bruckmannia Nutt. Gen. 1: 48. 1818. 

JoachimealwL. ex. Kunth. Enum. 1. 1833. 

Spikelets jointed upon the pedicels, i to 2-flowered (only one fer- 
tile), obovate and laterally compressed, imbricated in two rows upon 
one side of the angled rachis of a spike. Glumes 3 or 4, the 2 lower 
strongly concave and connate, obtuse or acutish, the i or 2 flowering 
glumes narrower, lanceolate, acute or acuminate, and a little exserted, 
becoming rather rigid, and with the thin palet enclosing the oblong 
grain. A stout, erect, subaquatic perennial, with the short spikes erect 
and simply spicate, or in a strict, narrow panicle. (Named for John 
Beckman, professor of botany at Goettingen.) 

One species. Southern and eastern Europe, temperate Asia and 
North America. 

1. BECKMANNIA ERUCAEFORMIS. 

Beckmannia erucaeformis Host. Gram. Austr. 3: 5. 1805. 

Beckmannia e\mcaef or mis l^Q^\..\Kx. uniflora. Scribner. Watson and 
Coulter. Gray. Man. Bot. 628. 1900. pi. 13. (6 ed.) 

Beckmannia erucaeformis untfloru 5 ScrShTi^T. BtsX. Grasses of N. A. 
2: A2%.f.77. 1896. 

Beckmannia erucaeformis (L.) Host. Nash in Britton and Brown. 111. 
PI. 1: 181. /. 414. 1896. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 
7: 214./. 208. 1900. (3 ed.) 

Bruckmannia erucaeformis l^niX., Gen. 1: 48. 1818. 

Phalaris erucaeformis L. Sp. PI. 55. 1753. 
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DESCRIPTION, 



Slouch Grass or Wild 
Timothy. A stout, erect, 
subaquatic perennial, i to 4 
feet (3-12 dm.) high, with 
narrow panicles composed of 
many, densely-flowered, one- 
sideJ spikes. Sheaths longer 
than the intemodes, loose; 
liguie 2 to 4 lines (4-8 mm.) 
long; leaf blades 3 to 9 
inches (7-22 cm.) long, 2 to 
4 lines (4-8 mm.) wide, 
scabrous. Spikelets 1 to ij 
lines long, one to two-flow- 
ered, imbricated in two rows 
on one side of the rachis; 
empty glumes smooth, sac- 
cate, obtuse or abruptly 
acute ; flowering glumes 
acute, the lower generally 
awn-pointed. In sloughs and 
along the banks of streams. 
June to September, A valu- 
able grass. Found in Iowa, 
however, only in the north- 
western section of the state. 




Fio 140 Brckmannta tnitarformU—i 
Bplkei c aplkelet d Aawerliig glni 
ABroi U S Dept Agrl ) 



DISTRIBUTION. 

lou'a. Ames, cult. (Sirrine) ; Spencer (Hitchcock); Little Rock 
(Ball); Lyon County (Shimek) ; Sheldahl (Hitchcock). 

North America. Minnesota, Iowa, Nebraska, Dakota (Douglas), 
Wyoming (Blacks Fork, Fuller's Ranch, Pammel), Mmitana (Craig), 
Colorado (Ft. Collins, Pammel, Crandall) ; Nevada (Reno, TracyO, to 
California, Oregon, Washington, British Columbia, Manitoba as far 
north as Lake Misstassini. 



'a/. Souther 



Europe to the Orient; Siberia, 
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3. SPARTINA. 

Spariina Schreb. Gen. PI. 43. 1789. Steud. Syn. PI. Glum. 214. Endli- 
cher. Gen. PI. 94. Bentham & Hooker Gen. PI. 3: 1108. Hackel in Engler 
and Prantl. Nat. Pflanz. Fam. II. 2: 58. Beauv. Agros. 25. pi. 7. f. 6. 
Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 20: 100. /. 74. (Rev.ed.) 

TracAyno/ia Michx, Fl. Bor. Am. 1: 63. 1803. 

PonceUHa Thou. Fl. Trist. d'achun. 36. 1896. 

SoUnachne ^t^yi^, PI. Glum. 1: 12. 

Spikelets l -flowered, very much flattened laterally, jointed and ses- 
sile, in two ranks on the outer side of a triangular rachis. Glumes 3, 
unequal, lanceolate, strongly compressed-keeled, acute or bristle-pointed, 
mostly rough-bristly on the keel; palet thin, equalling or longer than the 
flowering glume. Stamens 3. Styles long, more or less united. Peren- 
nials, with simple and rigid, often reed-like culms, from extensively 
creeping, scaly rootstocks, racemed spikes, ver\' smooth sheaths and 
long, tough leaves (whence the name from the Greek word for a cord, 
such as was made from the bark of the Spartium or Broom.) 

Bentham & Hooker give the number of species as 5 or 6; Hackel 
lists 7 ; found mostly in temperate and tropical regions, especially saline. 
Three of the species are native to the Atlantic coast regions of North 
America. Two species found in the interior of our courttry, especially in 
brackish Vnd saline soils; one species upon the Islands of Tristan, de 
Cunha, Amsterdam and St. Paul. 

1. SPARTINA CYNOSUROIDES. 

Spartina cynosuroides Willd. Enum. 80. 1809. Watson and Coulter. 
Gray. Man. Bot. 627. 1890. Scribner. Grasses of Tenn. Bull. Univ. Tenn. 
Agrl. Exp. Sta. 7: 87. /. 116, 1894. 

Spariina cynosuroi(Us [L.) "^iW^. Be9\. Gt^ssqs ol N. A. 2: 397. /. 70, 
1896. Nash in Britten and Brown. 111. Fl. 1: 175. /. 401, 1896. Scribner. Bull. 
U. S. Dcpt. Agrl. Div. Agros. 7: 179. /. 173. 1900. (3 ed.) 

Dactylis cynosuroides L. Sp. PI. 71. 1753. 
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description. 

Fresh Water Coru 
Grass or Slough Grass. 
A stoul, erect grass, 2 to 
6 feet (5-8 dm.) high, ' 
with unbranched, smooth 
culms from strong, creep- 
ing, ecaly root-stocks. Leaf- 
blade I to 4 or 6 feet (2- 
8 or 12 dm.) long, 2 to 4 
lines (4-8 mm.) wide, 
rough on tlie margins, 
gradually tapering into 
long, fHifomi tips. Spikes 
5 to 20, spreading, race- 
mose along the main axis. 
Empty glumes unequal, 
aculeolate-scabrous along 
the rigid keels, acute or 
the second long-acuminate 
or short aivn-pointed. 
Flowering glume serru- 
late-scabrous along the 
keel or midrib, which ab- 
ruptly terminates just be- 
low the membranous apex. 
River banks and lake ^ 
shores. July to October. Agri. 

Slough grass is widely distributed in the state. It is, however, most 
abundant in alluvial river bottoms, as the Missouri and Mississippi, 
where it does much to bind the soil. It is used to some extent for hay, 

DISTRIBUTION. 

loua. 7 Forest Citi-, Spirit Lake, Rock Rapids (Shimck) ; De- 
catur County, Appanoose County (Fitzpatrick) ; Muscatine County 
(Bartsch); Jones County (Macbride); Fayette (Fink); 729 Dixon 
(Snyder); 506 , Muscatine (Reppert); Humboldt (Wells); 643 Mt. 
Ayr (Beard); 1001 Chariton (Mallor)-); 1015 Carroll (Simon); 
814 Dallas County (Rhinehart) ; 702 Amana (Schadt) ; 806 Creston 
(Bettenga) ; Mt. Pleasant (Witte, Mills) ; 1437 West Union (Whit- 
more) : Belknap (Rankin); Boone (Steele); Colfax (Mead); 884 




Fio. HI. Bpartii 
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Slater, Turin, 778 New Albin, Boone, Carroll, Dakota City, Ledyard, 
Hawarden, Turin (Pammel) ; Ames (C. A. Wilson, Reynolds, Crozicr, 
Beardslee, Kaufman, Hitchcock, Bessey, Rich and Gossard, Pammel, 
Sirrine) ; 105 1 Armstrong (Cratty) ; Sioux City (Miss Wakefield); 
Iowa City (Hitchcock); 1156 Alden (Stevens); Des Moines (Car- 
ver) ; Newton (Misses Cavanagh and Dilne) ; High Bridge, Dallas 
County (Shimek) ; Iowa City (Macbride) ; Hamilton to Hancock 
County (Preston); Johnson County (Armstrong, Shimek, Parry); 
Nevada (Pammel); Slater (Fawcett and Tener) ; Sioux City 
(Shimek). 

North America. From Nova Scotia through New England; 
Massachusetts (Sears), to New York (Washington County, Parry); 
south to New Jersey, Ohio (Columbus, SuUivant) ; Tennessee, Ala- 
bama, Missouri (St. Louis, Eggert), Nebraska (McCook, Pammel), 
Iowa, Minnesota (Centre City, Sandberg, 671), South Dakota (Water- 
town, Holsinger), Wisconsin (La Crosse, Pammel), Illinois (Evanston, 
Pammel). 

4. SCHEDONNARDUS. 

Schedonnardus Steud. Flora. 33: 228, 229. 1850. Syn. PI. Glum. 1: 146. . 
1855. Bentham & Hooker Gen. PI. 3: 1167. Hackel in Engler & Prantl. Nat. 
Pflanz. Pam. II. 2: 59. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 20: 
105. /. 79. 

Lepturusstc, Schedonnardus in part. Endlicher. Gen. PI. 104. 

Spikelets small, acuminate, i-flowcred, appressed-sessile and scat- 
tered along one side of the slender rachis of the distant, sessile and divari- 
cately spreading spikes. Empty glumes persistent, narrow, acuminate, 
more or less unequal, the longer usually a little shorter than the rather 
rigid, acuminate, flowering one. Stamens 3. Styles distinct. Grain 
linear. A low, slender annual, branching from the base, with short, 
narrow leaves. (Name the Greek word for near, and Nardus, from its 
resemblance to that genus.) 

Monotypic genus. In North America from the Plains region to 
the Pacific coast, most abundant on the plains. 

1. SCHEDONNARDUS PANICULATUS. 

Schedonnardus paniculatus Trelease in Branner & Coville. Rapt. Geol. 
Sarv. Ark. 1888: 236. 1891. 

Schedonnardus paniculatus (Nutt.) Trelease Beal. Grasses N. Am. 2: 
412. 1896. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 7: 199. /. 193, 
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Leplurus paniculalus Nutt . 
Gea. 1: 81. 1818. 

Schedonnardus 7rr:ira)iHi Steud. 
Syn. PI. Gram. 146. 1854. Watson 
and Couker Gray. Man. Bot. 65S. 
1890. 

Rottbotllia fianicutata Spreng. 
Syst. 1: 1825. 

DESCRIPTION'. 

Texan Crab Grass. A low, 
diffusely branching annual, with 
short, narrow leaves and nunier- 
ous slender, paqiculate spikes, 1-4 
inches (a- 10 cm.) long, and 
tufted stems from I to 3 feet 
( I to gdm) high. Sheaths loose, 
compressed ; ligute acute, lacer- 
ate, decurreni ; leaf-blades plain 
or folded, spirally twisted, 
smooth, 2-3 inches (5 to 8 cm.) 
long. SpikeleCs sessile and ap- 
pressed, i^ to 2 inches (3 to 4 
mm.) long, alternate; empty 
glumes lanceolate, i-nerved; 
flowering glume 3-nerved, scab- 
rous on the keel, slightly pubes- 
cent at the base. Palet ovale, 
2-nerved, 2.5-3 mm. long. 




Fia. 142. Schcduniuinliu panfculat. 
aplke; b, Bplkelet: c. flowerliiK glnmi 
p&I^B. (DtT. Agrod. U. a Dept. Agrl.) 



DISTRIBUTION, 

Iowa. N. W. Iowa, Lyon County (Shimek). 

i^'orlli .1 merica. From western Minnesota, northwestern Iowa; 
through Nebraska (Hastings; Itroken Bow, 14; Alma, 15, North 
Platte; Kearney; McCook, 236, 380; Crete, 214; Oxford, 263 Pam- 
mcl), Kansas, western Arkansas; South Dakota (Pierre, Griffith); 
to Texas (Thurow), New Mexico (Chaves, Tracy; Parry, 235), 
Colorado (Ft, Collins, E. D. Ball; Greeley, Larimer County, Pammel; 
Ft. Collins, Cowen), Wyoming (Headwaters Missouri and Yellow- 
stone Rivers, Haydcn), Montana, Alberta and Manitoba. 
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5. BOUTELOUA. 

Bouteloua Lagr. Var. Cienc. y. Litt. 2: 141. 1805. Bentham & 
Hooker. Gen. PI. 3: 1168. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 
20: 106. /. 80. (Rev. ed.) 

Chondrosium Endlicher. Gen. PI. 94. 

Chondrosium Desvx Bull. Philom. 2: 188. 1813. Hackel in Engler and 
Prantl. Nat. Pflanz. Fam II. 2: 59. /. 70. 

Spikelets crowded and closely sessile, in 2 rows on one side of a 
flattened rachis, comprising one perfect flower below, and one or more 
sterile (mostly neutral) or rudimentary flowers. Glumes convex-keeled, 
the lower one shorter. Perfect flower with the 3-nerved glume 3-toothed 
or cleft at the apex, the 2-nerved palet a-toothed,- the teeth, at least of 
the former, pointed or subulate-awned. Stamens 3 ; anthers orange 
colored or red. Rudimentary flowers mostly i to 3-awned. Spikelets 
solitary, racemed or spiked ; the rachis somewhat extended beyond the 
spikelets. (Named for Claudius Bouteloua, a Spanish writer upon flori- 
culture and agriculture.) 

About 25 species, chiefly American. Largely developed west of the 
Missouri river, in southwestern United States. A few species of wider 
distribution. Bentham & Hooker recognize 25 species; Hackel in 
Engler and Prantl, 30; Scribner, 30; Heller catalogues 18 species for 
the United States. There are 3 in Wisconsin, Minnesota Valley 3, 
Iowa 3, Alabama i, Tennessee i. New York i. New Jersey i, Rocky 
Mountains 5, California 3 to 4, western Texas 17, Mexico and Ari- 
zona 23, Canada 3. . 

KEY TO THE SPECIES OF BOUTELOUA. 

Spikes of few spikelets, short, numerous, in a long, one sided raceme 
{Aiheropogon) B. curtipendula.^ . 

Spikes pectinate, of many spikelets, solitary, or a few in a raceme. 

— Chondrosium . 

Pedicel of rudimentary flower with a tuft of long hairs at summit. 

—B, oligosiachya.'^ , 

Pedicel of rudimentary flower glabrous B. hirsuia.*. 
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1. BOUTELOQA CURTIPENDULA. 

BoMUhtMCurtitemdula Torr. io Emory, Notes. Mil. Kecon. 153. 1848. 

BouUl0»a curtipendula (Mlchx ) Torr. Nash io Britton «nd BrowD. 111. 
PI. 1: 180. /. 413. 1886. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 7: 201. 
t. 295. 1900. (3 ed > 

Boulebma racemosa Lag- Watson and Coulter. Gray. Man. Bot. 
65a M 9. 1890. (6ed.) 

Atluropog<m apludioidts Mahl. Willd. Sp. 4: 927. 180S. 

C^mosurus stemndtis Parsb. Fl. Bor. Am. 7i8. 1814. 

Ckloris cuiiifiendula WAx. Fl. Bor. Am. 1: 59. 1803. 




twpt. A^L) 
the Mtswurf and 
moraines and gravelly knolls. An excellent forage i 



DESCRIl'TION. 

Tall Grama Oats. A 

densely tufted perennial, i to 
3 feet (3-9 dm.) high, with 
numerous (twenty tosixtj), 
usuaJly spreading or reflexcd 
spikes <;cattered along the 
common axis, forming a long, 
somcM'hat one-sided raceme, 
8 to 1 fa inches (20-40 cm.) 
long. Sheaths loose, sparsely 
pubescent; leaf-blades 4 to 
12 inches (lO-jfa cm.) long, 
2 lines (4 mm.) wide, 
scabrous. Spikes 3 to 8 
lines (O-16 mm.) long, re- 
flexed. Spikclcts 3i to 5 
lines (7-10 mm.) long; 
empty glumes unequal, rhe 
first awn-pointed, the second 
acute ; flowering glumes 
ahout 2 lines (4 mm.) long, 
with three short awns. Tall 
Grama Oats is widely distrib- 
uted in Iowa, occasionally 
abundant, as on the loess 
bluffs of western Iowa along 
rthcrn Iowa it is found on 
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DISTRIBUTION. 

Iowa. Charles City (Pammel) ; Council Bluffs (Pammel) ; Ames 
(Zmunt 3196, Hunt and Rolfs, Charles Wilson 154, Ball, Crozier, 
Sirrine, Pammel, Fairfield, Fisher, Rich and Gossard, Hitchcock, Beards- 
lee) ; Carroll, Missouri Valley, Logan 897, New Albin, Turin 256, 
Dakota Cit\s Cedar Rapids 787 and 1102, Marshalltovvn 654, Des 
Moines, Council Bluffs, South Dakota opposite Hawarden, Sioux City 
(Pammel); Mason City, 3131 (Miss King and Brown); Lansing, 
3150 (Miss King); Taylor County, 1017 (Pool); Forest City 
(Shimek) ; Webster City (Taylor); Mt. Pleasant, 1469 (Mills); 
Peru, 869 (Hollingsworth) ; Creston, 803 (Bettenga) ; Chariton, 765 
(Mallory) ; Ft. Dodge, 2237 (Pammel and Sokol) ; Manchester, 
1008 (Ball); Ledyard, 756 (Pammel and Cratty) ; Armstrong 
(Cratty) ; Harcourt (Danielson); Hull (Newell); Forest City, 710 
(Peters) ; Jewell Junction (Carver) ; Bartlett, 873 (Baldwin) ; Dixon, 
727 (Snyder); Muscatine (Reppert) ; Fayette (Fink); Johnson 
County (Fitzpatrick) ; Greenfield (Stewart) ; Appanoose County 
(Fitzpatrick) ; Decatur County (Fitzpatrick) ; Sioux City (Miss 
Wakefield) ; Emmet County, 102 1 (Pammel and Cratty) ; Myron 
(Miss King); Okoboji, Mason City (Shimek); Winneshiek County 
(Goddard) ; Hamburg, Rock Rapids, Iowa City (Preston) : Johnson 
County (Miss Linder) ; Plymouth County (Brown) ; Sioux City 
(Shimek) ; Mason City (Pammel). 

North America. Ontario to Manitoba, New York, to New Jer- 
sey, Tennessee, Alabama, Texas (Collins County, Pammel) ; west to 
Kansas, Nebraska (North Platte and Kearney, Pammel), Dakotas (S. 
iD., Brookings, Gunn) ; Wisconsin (La Crosse, Miss King), Ohio 
(Horr), Missouri (Jefferson, Eggert), Illinois (French Village, Eg- 
gert), Colorado (Ft. Collins, Crandall), New Mexico (Vasey), Ari- 
zona (Nealley). 

2. BOUTELOUA OLIGOSTACHYA. 

Bouteloua oligostachya Torr. Gray. Man. Bot. 553. 1856. (2 ed.) Watson 
and Coulter. Gray. Man. Bot. 656. 1890. (6 ed.) Scribner. Grasses of Tenn. 
Bull. Univ. Tenn. Agrl Exp. S^a. 7: 89. /. 118. 1894. 

Bouteloua oligostachya {"^nii.) Torr. Beal. Grasses of N. A. 2: 417. 
1896. Nash in Britton ahd Brown. 111. Fl. 1: 180. /. 412. 1896. Scribner. 
Am. Grasses. Bull.U. S. Dept.Agrl. Div. Agros. 7: 210. /. 204. 1900. (3 ed.). 

Chondrosium oligostachyum ToTT . Marcy Report. 300. 1853. 

Atheropogon oligostachya Nutt. Gen. 1: 78. 1818. 




FlO. 1*5. Boulelotia otiooilartii/i 
ginna: b, flowerlDg glames. (Div. i 
Dcpt- AsrL ) 



Mesquite Grass. A slender perennial, 6 to 2o inches (12-40 
cm.) high; with one to five, remnte, pcctinately many- flowered, usually 
spreading spikes, 1 to 2 inches (2-5 cm.) long. Spikelets about 3 lines 
(6 mm.) long; flowering glumes hairy on the back; palea as long as its 
glume, with tufted, long hairs on each side, at the base; pedicel of the 
rudimentary floret hairy at the tip, and bearing several rudimentary 
^umes and three very short aivns. June to October. 

Mesquite grass is not common in the state. It occurs from Dickin- 
son County west to S. Dak., as far south as Hawarden in Sioux Co.; 
through Sioux, Lyon and Dickinson counties, and extends into Minne- 
sota north and eastward to Wisconsin. It is an excellent forage plant, 
one of the best for the states west of the Missouri and east of the 
Rocky Mountains. 
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DISTRIBUTION. 

Iowa, Estherville, 1060 (Cratty) ; Plymouth County, Leiberg, 
Lake Okoboji (Hitchcock) ; Ames (cult., Hodson) ; South Dakota, op- 
posite Hawarden (Pammel) ; Estherville (Shimek) ; Rock Rapids and 
Lyon County, northwest corner state (Shimek) ; Millford (Shimek). 

North America, Prairies of southwestern Minnesota, northwest- 
ern Iowa, south to Arkansas (Ft. Smith, Rolfs); Texas (Nealley), 
New Mexico (Vasey) ; through Kansas, Nebraska (Hastings, Pammel; 
McCook, 241, 381; Broken Bow, North Platte, Crete, 210; Oxford, 
239; Alma, Pammel; Grand Island, Wakefield; Sioux County, Miller), 
Colorado (Ft. Collins, Crandall ; Golden, eastern Colorado, Pammel), 
Wyoming (New Castle, Pammel), and west to southern California and 
Mexico (Parry and Palmer 944). 

3. BOUTELOUA HIRSUTA. 

Boutelona hirsuta Lag. var. Ciecc. y. Lit. Art. 2: 141. 1805. 
Beal. Am. Grasses. 2: 417. 1896. Watson and Coulter. Gray. 
Man. Bot. 656. 1890.(6 ed.) Nash in Britten and Brown. 111. Fl. 1: 180. 
/. 411, 1896. Scribner. Bull. U.S. Dept. Agrl. Div. Agros. 7: 211. f. 205. 
1900. (3ed.) 

Chondrosium foenum Ton. Marcy. Rept. 157. 1848. 

DESCRIPTION. 

Hairy Mesquite Grass. A caespitose perennial, 6 to 16 inches 
(1J-4 dm.) high, with erect or ascending culms, flat leaves, and one to 
three, more or less spreading, densely flowered spikes, i to 2 inches (2-4 
cm.) long. Leaves usually short, i to 4 inches (2-10 cm.) long. Spike- 
lets numerous, 2^ to 3 lines (5-6 mm.) long; empty glumes un- 
equal, the first one smooth, i line (2 mm.) long, the second about 
2\ lines (5 mm.) long, with a row of dark or black glands on 
either side of the mid-nerve, each one emitting a long hi»ir; flowering 
glume nearly smooth, rhree-lobed, each lobe terminating in a short awn ; 
rudiment on a short pedicel, consisting of three awns and three imperfect 
glumes. July to September. Dry prairies and sandy plains. Hairy 
mesquite grass is abundant in some places on Muscatine Island, and in 
sandy soils along the Missouri. In central and northern Iowa it occurs 
on gravelly knolls and moraines. It is an excellent grass, but it is not 
productive. (See fig. 146, page 207.) 

DISTRIBUTION. 

Iowa, Ames(Beardslee, Hitchcock, Bessey, Anderson, 116 Ball); 
Clinton, Webster City (Pammel) ; Muscarine (Reppert and Pammel) ; 
Lyon County, Hamburg (Shimek). 
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North America, Dry soil, and prairies of Illinois, Wiscon^sin 
( Vasc}-; La Crosse, Pammel, Charlotte King and Dora Panimel), Min- 
nesota (Sandberg), Iowa, Texas, Colorado (Ft. Collins, Cowen), Wy- 
oming; Mexico (Palmer, 1886). 

6. ELEUSINE. 

i5:/^^5«if^Gaertn. Fruct. 1: 7. pi. I. 178S. Endlicher. Gen. PI. 93. 
Bentham & Hooker. Gen. PI. 3: 1172. Hackelin Englerand Prantl. Nat. Pflanz 
Fam. II. 2: 61. /. 71. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 20: 108. 
/. S2. (Rev. ed.) 

Cynosurus Schreb. Beschr. Gras. PI. 35. Beauv. Agros. 72. /. 3. 

Dactyloctenium Knnth. Enura. PI. 1: 261. 

Spikelets 2 to 6-flowered, with a tenninal, imperfect flower or naked 
rudiment, closely imbricate-spikcd on one side of a flattish rrichis: the 
spikes digitate. Glumes membranaceous, shorter than the flowers; flow- 
ering glume and palet awnless, the glume ovate, keeled, lari^cr than the 
palet. Stamens 3. Pericarp (utricle) containing a loose, wrinkled 
seed. Low annuals, w-ith flat leaves, and flowers much as in Poa. ( Named 
from a Greek town where Ceres, the goddess of harvests, was wor- 
shipped.) 

Species about 7. Found chiefly \\\ tropical and sub-tropical regions 
of the Old World; one species is a weed in w\armer temperate regions 
of the world. 

1. ELEUSINE INDICA. 

Eieusine Indica Gaertn. Fruct. and Sena. 1: 8. 1788. Watson and 
Coulter. Gray. Man. Bot. 656. pi. 9. f. 1-6. 1890. (6 ed.) Scribner. Grasses 
of Tenn. Bull. Univ. Tenn. Agr. Exp. Sta. 7: 90. /. 120. 1894. Heal. Grasses 
of N. A. 2:430. /. 78. 1896. Nash in Britten and Brown. III. PL 1: 181. 
/. 415. 1896. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 7: 215. f. 209, 
1900. (3ed.) 

DESCRIPTION. 

Wire CjR.ass. A coarse, tufted annual, with erect or spreading 
stems, 6 to 24 inches'( 15-55 cm.) high, and digitate spikes. Sheaths com- 
pressed and sparingly ciliate; leaf-blade long and narrow, both surfaces 
glabrous, or the upper scabrous and thinl\' liairy. Spikes five to seven, 
2 to 4 inches (5-10 cm.) long, digitate at the apex of the culm, often 
with one or two lower down, widely spreading; spikelets closely imbri- 
cated, l\ to 2 lines (3:{-5 mm.) long, three to six-flowered; glumes 
o1)tuse, the first small and one-nerved, the second larger and with the 
flowering glumes, three to five-nerved. Seeds rugose, enclosed within a 
thin, loose pericarp. ]>looming from June to October. Waste or cul- 
tivated ground. Eleusinc Indka is naturnli/.ed in southern Iowa from 

Davenport and. Muscatine to Council lUuffs. 
14 
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Fig. 14T. £liutintlndica—^ spike ; b. Bplk*leC : 
^_flow«ing glome; d. seed. (DIt. Agroi. U. 8. 
Deptr Agrl. ) 



Fia. 1<8. Buehtoe daetylotdei—^ ptMllUt* 
plautift'. pUtHlBtesplkeletib. itunliutflplaali 
b' Btaunlnmte splkdet ; c. ■plkelaC. <Dlv. Agnt. 
U. B. D^t. Agrl.) 



DISTRIBUTION. 

loii-a. Keokuk (P. H. Rolfs); Ames (Pammel, Kaufman, Sir- 
rine). Muscatine (Reppert), Hamburg, Keokuk (-Hitchcock), Daven- 
port (Pammel). 

North America. Massachusetts to New York (Parry), New 
Jersey (Hiiihland Park, HalsteU), Ohio (Worthingtoii, Horr; Pains- 
ville, Beardslee), X'irpnia (Morgantown, Millspaugh, 660), District 
of Columbia (Washington, Pammel), south to Florida (Duval County, 
Curtiss, 3448); west to Texas, southern Iowa, Kansas, Missouri (St. 
Louis, Eegert; Cairo, McKinnei-; St. Louis and Jefferson Barracks, 
Pammel). Mexico (Guadalajara. Palmer, 242, 255; Rio Blanca 
Palmer), anil Central America. Cuba {Santa Clara Province. Combs, 
260.) 
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Central. Western Asia, East Indies, South Africa, Australia, 
West Indies, south to Brazil. 

7. BUCHLCE. 

BucMoe Engelm. Trans. St. Louis Acad. 1: 432. pL 14, 1859. 
Bentham & Hooker. Gen. PI. 3: 1173. Hackel in Bngler & Prantl. Nat. 
Pflanz. Pam. II. 2: 61. 

Melica, Endlicher Gen. PI. 100. 

Buldilis Raf. Am. Mo. Mag. 4: 190. 1819. Scribner Bull. U. S. 
Dcpt. Agrl. Div. Agros. 20: 14. /. 85. [Rev. Ed.] 

Sesleria Nutt. Gen. 1; 64. 1818. 

Calanikera Nutt. not Kunth. Mss. Kew. Jour. 8: 18. 

Spikelets dioecious (rarely monoecious), very unlike; the staniinate i 
to 3-flo\vered, sessile, in 2 rows in snort one-sided spikes, the enipt\ 
glumes blunt, l -nerved, very unequal, the flowering larger, 3-nerved, a 
little exceeding the 2-nerved palet; fertile spikelets i -flowered, in a con- 
tracted, capitate, i -sided spike, the large outer glumes indurated, trifid 
at the apex, united at base and resembling an involucre, the inner 
(lower) much smaller and membranaceous, or in the lowest spikelet re- 
sembling the outer; flowering glume narrow, hyaline, bifid or nearly 
entire, enclosing the 2-nerved palet. St>-les distinct. Grain ovate, free. A 
perennial, creeping or stoloniferous plant, with narrow, flat leaves; stanii- 
nate spikes (2 to 3) in a pedunculate spike, the pistillate pair sessile in 
the broad sheaths of the upper leaves. (Name a contraction of Huba- 
lochloe, from two Greek words for buffalo and grass,) 

One living species; monotypic genus of North America. 

1. BUCHLCE DACTYLOIDES. 

Buchlas dactyloides Engelm. Trans. St. Louis Acad. 1: 432. 1859. 
Watson and Coulter. Gray. Man. Bot. 657. pi. 15. 1890. (6 ed ) 

Bulbilis dactyloides (Nutt.) Rafin. Beal. Grasses of N. A. 2: 439. 
f, 80. 1896. Nash in Britton and Brown. 111. Fl. 1: 183. /. 41S. 1896. 
Scribner. Bull. U. S. Dept. Agr. Div. Agros. 7: 226. /. 220. 1900. (3ed.j 

DESCRIPTION. 

Buffalo Grass. A low, tine leafed and extensively creeping pe- 
rennial, rarely more than 4 to inches (1-1.5 dm.) high; staminate- 
^ikes 2 or 3, approximate ; the empty glumes 3-ner\'^ed ; pistillate spikelets 
ovoid, the outer glume indurated. Similar to Bermuda grass in habit 
of growth. Dry prairies and river bottoms. Ascends 4950 feet in the 
Black Hills. July to August. See figure 148 on page 210. 
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BufEalo grass is Socal, only occurring in Lyun County on the Sioux 
quartzite, associated with Schedonnardus, where it was found by 
Professor Shiniek and Air, Ldberg, 



Iowa. Northwest corner of state (Shimek). 

yorth America. Saskatchewan to Minnesota; Iowa. Dakotas (S. 
D., Aberdeen, Griffiths, 122) ; Nebraska (Crete, McCook ami Hroken 
Bow, Pammel; Belmont, Wehber, ibo; Grand Island, Wakefield, 
114) ; Kansas, Arkansas, Texas (Nealley) ; Mexico (San Luis Potosi, 
Parry and Palmer, 922); and Arizona north to Colorado (Hall and 
Harbour, 637; Platte River, Parry, 368: New Wiiutsor, (Isterhout, 
2373; Vt. Collins, Reppert and Witter; Crandall; Vi. D. Ball: Pam- 
mel). 

TRIBE XI, FESTUCEAE. 

Spikelets 2 to many -flowered, usually hermaplirodite, pedicellate, 
in racemes or panicles, the latter sometimes dense and spike-like; flower- 
ing glumes usually longer than the empty ones, awnless or with one to 
several, straight (rarely bent) awns which are either terminal or borni- 
just below the "apex. 





This is the'largest tribe in the order, numbering about 76 genera 
and 725 species. It contains the most important meadow grasses. Also 
occur on the higher mountains within the tropics. The genus Poa, which 
includes Kentucky blue grass, Texas blue grass, etc., numbers 100 species. 
and an equal number of species are included in the genus Eragrostis. 



GRASSES OF IOWA. 213 

The Fescues number 80 species, and the tribe takes its name from the 
genus, Festuca. Orchard grass, Dactylis glomerata, is another well- 
known example of this tribe. 

KEY TO THK GENERA OP THE FESTUCEAE. 

Plants dioecious. 

Flowering glume 3 -nerved, subulate, finely awned. Tall, reed-like grass 

— Gynerium. '. 
Flowering glume 5-nerved, broad. Low meadow grass 

— Poa arachnifera. *'. 

* 

Plants not dioecious. 

Rachilla clothed with hairs, exceeding the glumes in length. Tall, 

aquatic reed Phragmites . • . 

Rachilla naked or its hairs much shorter than the flowering glumes. 

Flowering glumes 1-3-nerved or rarely with faint, additional, interme- 
diate nerves. 
Flowering glumes membranaceous, seed not beaked or exserted. 
Callus and lateral nerves of the flowering glumes hairy. 

Flowering glume tridentate or with the prolonged nerves 

mucronate between the teeth Triodia *. 

Flowering glume deeply 3-cleft, the lateral divisions very 
narrow, the central produced into a fine awn. Tripiasis. *. 
Callus and lateral nerves of the flowering glume glabrous. 
Empty glumes of the same shape. 

Panicle spike-like, shining Koelerla. *. 

Panicle more or less open and spreading... £';-a^ro5//5. •. 
Empty glumes of different shape, the second broad and 

rounded at the apex Eatonia . " . 

Flowering glume coriaceous in fruit, seed beaked and exserted 

— Diarrhena. ". 
Flowering glumes S-many-nerved. 

Spikelets with two or more of the upper glumes empty, broad and 

enfolding each other .* Melica. *' . 

Spikelets with the upper glumes fertile, or narrow and abortive. 

Glumes more or less strongly compressed and keeled, awn- 
less or only awn-pointed. 

Spikelets broad, flat, in loose panicles, the 3-6 lower 

glumes empty, cultivated Uniola . '". 

Spikelets in one-sided clusters, flowering glumes herba- 
ceous, awn-pointed, rough ciliate on the keel 

— I dactylis. ". 

Spikelets heart-shaped, in loose panicles, glumes 

roundish, ventricose, scarious margined. Cultivated. 

—Briza. ". 

Spikelets lanceolate or ovate lanceolate, small, in a 

rather loose panicle; flowering glumes scarious 

margined, mostly webbed at the base Poa. '*. 

Glumes rounded on the back, not keeled (or only in some 
species of Bromus), awned in most of Pesiuca and Bromus. 
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The rachis bearing a ring of hairs at the base of the 
flowering glume, which is toothed at the apex; a 

water grass Scolochloa . " . 

No ring of hairs at base of the flowering glumes. 

Flowering glumes prominently 5-7 nerved, scarious 

at the usually obtuse apex ... Glyceria **\ 

Flowering glumes acute, few-nerved, awned or awn- 
pointed at the apex; styles terminal. .Festuca. '*. 
Flowering glumes 5-9- nerved, acute, mostly awned 
from below the 2-toothed apex, sometimes keeled 
on the back, at least above; style scarcely terminal. 

— Brotnus. '". 

1. GYNERIUM. 

Gynerium. H. B. K. Plant. Aequin. 2: 112. pi. 115. 1809. Endlicher. 
Gen. PI. 91. Bentham & Hooker. Gen. PL 3: 1178. Hackei in Engler & 
Prantl. Nat. Pflanz. Fam. II. 2: 67. Scribner. Bull. U. S. Dept. Agr. 
Div. Agros. 20: 124. /. 93. [Rev. Ed.] 

Spikclets loosely 2 to many- flowered ; dioecious; rachilla articulated 
above the empty glumes, usually long-pilose, at least in the fertile spike- 
lets. Empty glumes 2, narrow and very long, acuminate-pointed ; iiow- 
ering glumes very narrow, produced into long, subulate points, the back 
and margins clothed with long, silky hairs; flowerinii silunics in the 
staminate spikelets usually smooth. Tall, reed-like, perennial grasses, 
with solid culms, and ver>^ long, narrow leaves, which are chiefly from 
the base, and ample, showy, terminal panicles. 

A small genus of South American plants of 3 species. Occasionally 
cultivated, but not hardy; extensively cultivated, however, in California 
under the name of Pampas grass. 

1. GYNERIUM ARGENTEUM. 

Gynerium argenteunt. Nees. ' gr. Bras. 462. Scribner. Bull. U. S. 
Dept. Agr. Div. Agros. 20: 124. /. 93. 1900. Scribner. Grasses of Tenn. 
Bull. Univ. Tenn. Agrl. Exp, Sta. 7: 92. 1890. 

DESCRIPTION. 

Pampas Grass. Culm six to ten feet high, with numerous, very 
long, narrow leaves.and silvery-white panicles,one to two and one-half 
feet long. This grass is highly decorative for lawns, and the large, 
plume-like panicles are used for dry bouquets. In California it is culti- 
vated for these "plumes" which command a ready market in the larger 
cities. The grass is a native of Brazil and Argentine Republic, wh6re 
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the long, tough leaves are employed in the manufacture of paper, and a 
decoction of the stout rhizomes is valued as a diuretic. 




Fio. 151. Qi/nerivn nrBtnt(um—K, emptj glumes ol 
■pikelet, (be empty glDm« remond; c, empty glumes 
glomee remoTed. (Dlv. Agrcn. U. B. Dipt. Agrl.) 

2. PHRAGMITES. 

PhragmiUs. Trin. Puad. Agrost. 134. 1820. (ia part.) Endlicher 
Gen. PI. 91. Beatham & Hooker Gen. PI. 3: 1179. Hackel \n Engler & 
Prantl. Nat Fflaoz. Fam. H. 2: 68- Scribner, Bull. U. S. Dept. Art. 
Div. AgTOS. 20: 126. /. 95. [Rev. Ed.] 

Amnda Beauv. Agrost. 60. pi. !3. f. 2. 1812. 

CgemyaPreal. Cyp. & Gram. 22: 1820. 



Spikelets 3 to 7-HoH-ere 
at base, and with a cnnsplcut 



; the flowers rather distant, silky villous 
s, silky-bearded rachis, all perfect and 3- 



216 GRASSES OF IOWA. 

androus, except the lowest, which is either neutral or with i to 3 
stamens, and naked. Glumes membranaceous, shorter than the flowers, 
lanceolate, keeled, sharp pointed, very unequal; flowering glume and 
palet membranaceous, slender, the glume narrowly awl-shaped, thrice 
the length of the palet. Squamulae 2, large. St>'les long. Grain free. 
Tall and stout perennials, with long, running rootstocks, numerous 
broad leaves, and a large terminal panicle. ( From a Greek word mean- 
ing gf-oiLing in hedges, which this aquatic grass does not.) 

Two or three species; one, Phragmites eommunis, is cosmopolitan; 
one is native to tropical Asia, one to Argentine Republic and one to 
North America. 

1. PHRAGMITES COxMMUNIS. 

Phraztnites communis Trin. Fund. Agrost. 134. 1820. Watson and 
Coulter. Gray, Man. Bot. 658. pi. 11. 1890. (6ed.)Scribner. Grasses of Tenn. 
Univ. Tenn. Agr. Exp. Sta. 7: 93. 1894. 

Phragmites Phragmites (L) Karst. Beal. Grasses of N. A. 2: 460. 
/. 92. 1896. Nash in Britten and Brown. 111. Fl. 1: 184. /. 420. 1896. 

Phragmites vulgaris (Lam.) B. S. P. Scribner. Bull. U. S. Dept. 
Agr. Div. Agros. 7: 235. /. 229. 1900. (3ed.) 

A r undo Phragmites h. Sp. PI. 81. 1753. 

Arundo vulgaris Lam. Fl. Fr. 3: 615. 1778. 

Czernia arundinacea Pr. Gram. 22. 1820. 

DESCRIPTION. 

Rhhd. a tall, stout, perennial ^rass, 5 to 15 feet (15-45 dm.) 
high, with stout, creeping rootstocks, numerous broad, attenuate-pointed 
leaves, and lar^e, ovoid-pyramidal, purplish, terminal panicles, \ to i 
foot (i5-.^o cm.) h)n<i or more. Spikelets crowded on the ascending 
branche-; empty illumes unequal, the first one-nerved, one-half to two- 
thirds as lon^ as the three-nerved second one; flowering glumes 5 to 6 
lines (10 1 2 mm.) long, three-nerved, long-acuminate, equalling the 
hairs of the rachilla. August to October. 

Plitd^mites communis was common at one time in the northern half 
of the state and in southeastern Iowa. In central and northern Iowa it' 
is rapidly disappearing because of the drainage of the numerous small 
ponds. 

DISTRIBLTIOX. 

I on a. Forest City, 40 (Shimek) ; Pilot Mound, 3055 (Miss 
King and MacCorkindale) ; Ackley, 3272 (Hunt) ; Sioux Cit>- (Miss 
Wakefield); Jewell Junction. 1309 (Pammel) ; Fayette (Fink); 
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Ames (Crozier, Hitchcock, 758. Pnmniel and Cratty; 752, Pammel, 
Carver), Big Prairie, (Pammel); Emmet County, Armstrong, 1057 
(Cratty); 10, Spirit Lake (Shimck) ; GrcentieUl (Stewart); Calliiiun 
County' (Rigg) ; Slater (Fawcett, Tener). 




Stirth America. Abundant in swamps 
the United States; from Ne« t^nyland, N' 
(Lancaster, Dr. Bigelow), to Florida; wes 
north through the Rocky Ali 



York (Parry), Ohio 

I Alabama and Texas; 

s to Colorado (La Porte, Paminei), 



Utah (Duchesne River, Pammel ami Stanton, 2y8), Nebraska. Minne- 
sota (Centre City, Sandbcrg, (140), Wisconsin (La Crosse, I'ammcl), 
Dakota, Wyoming (Tensleep P. ().. T. A. Williams), CaliftJrnia to the 
Pacific Coast; from British Columbia to Manitoba and Nova Scotia. 
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General, Northern Europe, north temperate and tropical Asia, 
Africa, Austrah'a, New Zealand, and in North America through Mexico 
to Central America. 

3. TRIODIA. 

JHodtaK. Br. Prod. 182. 1810. Endlicher. Gen. PI. 98. Bentham & Hooker. 
Gen. PI. 3: 1175. Hackel in Engler & Prantl. Nat. Pflanz. Fam. II. 2: 68. 
Scribner. Bull. U.S. Dept. Agr. Div. Agros. 20: 128. /. 97. [Rev. Ed] 

Sieglin^a Bernh. Syst. Verz. P. fl. Erf. 40.1800. Scribner. Bull. fJ. 
S. Dept. Agr. Div. Agros. 20: 129. /. 98, [Rev. Ed.] 

Rhombolytrum Link. Hort. Berol. 2: 296. 

Tricuspis Beau v. Agrost. 77 . pi. 15. f. 10. 

Windsoria Nutt. Gen. PI. N. Am. 1: 70. 

UraUpis Fouro. Gram. Mex. 110. 

Iridena Roera. & Schult. Syit. 2: 240. 

Spikelcts J to i2-tk)\vcrecl, somewhat terete, the rachis with 
bearded joints; terminal Hower abortive. Empty glumes unequal; 
flowering glumes membranaceous or somewhat chartaceous, much larger 
than the 2-t()othed palet, convex, 2 to 3-toothed or cleft at the apex, 
conspicuously hairy-bearded or villous on the 3 strong nerves, of which 
the lateral are marginal or nearly so and usually excurrent, as is the mid- 
nerve, especially, into a short cusp or awn. Stamens 3. Stigmas dark 
purple, plumose, (jrain oblong, nearly gibbous. Leaves taper-pointed, 
sheaths bearded at the throat. Panicle simple or compound; the spike- 
lets often racemose, purplish. (Name from the Greek words for three 
and ./ tooth; alluding to the flowering glume.) 

Hentham <Sc Hooker list 20 species, Hackel recognizes 26. Widely 
distributed throughout the temperate zones, and a few in tropical Amer- 
ica. Nearly half the number of species occur in the United States, chiefly 
in Texas and southwestern territories; lieal lists 16 species and 2 varieties 
under Siegiuigia. 

KEY TO THE SPECIES OF TRldoiA. 

Flowering glume 3-toothed by the excurrent nerves, usually with intermed- 
iate, tooth-like lobes, appearing S-toothed T. cuprea, *. 

Flowering glume 2-lobed, with the midnerve ezcurcent, palea ciliate. 

— T. purpurea. •. 

1. TRIODIA CUPREA. 

Triodia cuprea JsLcq. Eclog. Gram. 2: 1814. Watson and Coulter. 
Gray. Man. Bot. 657. pi. 10. 1890. (6 ed.) Scribner. Grasses of 
Tenn. Bull. Univ. Tenn. Agr. Exp. Sta. 7: 94. /. \22, 1896. 
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Siegliti£ia seiUroides (Michx ) Scribn. Beal. Grasses N. A. 2; 
467. f.93. 1896. Nash in Britton and Brown. III." Fl. 1: 184. 1.421. 



PoasesUraides Uichx. Fl. Bor. Am. 1: 68. 1803. 



DESCRIPTION. 

Tail Red Top. A stout, erect perennial, 3 to 5 feet (7-12 dm.) 
high, with long, flat leaves, and an ample, spreading, usually purple pan- 
icle, 6 to 12 inches (12-24 cm.) long. Culm leaves and sheaths glab- 
rous; the sheaths at the base of the 
culm usually crowded and sonieuhat 
compressed. Lower leaves I to 2 feet 
(2-4 dm.) long, about ^ inch (0 
mm.) wide, very acute, usually hair> 
near the base; ligulc very short, cili- 
ate. Panicle ovate pyramidal, tiie 
widely spreading and droopiiiL: 
branches solitary or in pairs, naked 
below, axils bearded. Spikclets 4 tii 
7-flowercd, i to 5 lines (7-12 mm.) 
long ; empty glumes thin, broadly 
ovate, acute, i-nerved, the largei 
second gluine about 2 lines (4mm.) 
long; floral glumes about 2 lines (4 
mm.) long, 3-nerved, oblong, hairy 
on the back below and on the mar- 
ginal nerves for two-thir<ls tlieir 
length, apex of the glumes four-lobcd, 1 
tween the lobes. Palea a little shorter t 
ly arched. In fields. July to Septembei 

Triodia cuprea occurs only in so 
It is found in clay soil, bordi 




Fio. \ta, Triodin cuprea— I. plan 
Icle; 3, splkelet: 4, floret: b. flor*! ^liiii 
(Holm Bull. U. Tenn.) 



rves projectinj; 
e glumes, the k. 



. little be- 



nd southeastern Io\ 



s of fields a 



DISTRIBUTION. 



Iowa. Decatur County (Fitzpatrick) ; Keokuk (P. H. Rolfs); 
Muscatine (Pammel and Reppert). 

North America. In fields from New York, Alabama (Winston, 
Eggert), Florida (Duval County, Curtiss), Texas ( Pamme! ; Dallas, 
Reverchon), Oklahoma (Kingfisher, Miller), southern Iowa, central 
Illinois, Missouri (St. Louis, Eggert; Jefferson Barracks and \'alle\- 
Park, Pammel), Kansas (Comanche County, Carleton). 
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2. TRIODIA PURPUREA. 

Triodia purpurea Huck . WatsoD and Coulter. Gray. Maa. Bot. 658. 
1890. (6ed.) 

Trieusfiis fiurfiurea Gray. Man. Bot. 589. 1848, [Ed. 1.] 

Sieslingia purpurea (Walt.) KuDtse. Beat. Grasses of N, A. 2: 
469. 1896. Naah ia Britton and Rrowo. 111. Kl. 1: 185, /. ■t24. 1896 

Triptasis purpurea Chapm. Fl. 560. 1860. 

7riplaiis purpurea (Walt.) Scribner, Bull. U. S. Uept. Agr. Div. 
Agros. 213, /. 50?. 1899. 

Aira purpurea V/alt. Fl. Car. 78, 1788. 




■HO. IH. TViodfa purpurm— k. empty Kl'imtti: 
ike: e. aoiptT g:liimM;d. fl<iwerlnft Rtnmps. (Dlv. 
m, V.B. Dcpt. AgrL ) 

Sand Grass. A sm(x>th, i-rect <ir spreadiiif;, ^:.1espit^)^<■ piTtimia!, 
1 to 3 feet (3-9 dm.) hitrh, vvitli narrow, ripd leaves, and sinipli' j^m- 
icles I to 3 inches {2-6 cm.) Jon^;. Spikelets 2 to 5-flowcred, 2}, to 4 
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lines (5-8 mm.) long, with smooth, empty glumes and hairy, two-lobed 
and short-awned, flowering glumes. July-October. 

Triodia purpurea occurs only in sandy soil in southeastern Iowa. 

DISTRIBUTION. 

Iowa. Moscow (Hitchcock) ; Iowa City (Hitchcock). 

North America, In sandy soil Maine to Ohio (Painsville, Beards- 
lee), North Carolina (McCarthy), Florida (Duval County, Curtiss), 
and along the Great Lakes; west to Nebraska (Hall and Harbour; 
Rock County, Clements, 2883), Texas and New Mexico. 

5. Kai:LERIA. 

Koeleria Pers. Syn. PI. 1: 97. 1805. Scribner Bull. U. S. 
Dept. Agr. Div. Agros. 20: 136. /. 105, [Rev. Ed.] 
Airochloa Link. Hort. Berol. 1: 126. 1827. 
CollinaHa Ehrh. Beitr. 4: 147. 1789. 
Lophocloa Reich. Fl. Germ. Exc. 42. 1830. 
Aegialitis Trin. Fund. Agrost. 127. 1820. 
Aegialina Schultes. Syst. Mant. II. 13: 222. 1824. 

Spikelets 3 to 7-flowered, crowded in a dense and narrow, spike- 
like panicle. Glumes membranaceous, compressed-keeled, obscurely 3- 
nerved, barely acute, or the flowering glume often mucronate or bristle- 
pointed ; the empty ones moderately unequal, nearly as long as the spike- 
let. Stamens 3. Grain free. Tufted, with simple, upright culms, the 
sheaths often downy; allied to Dactylis and Poa. (Named for Prof. 
G. L. Koeler, an early writer on grasses.) 

Bentham & Hooker give the number of species as 12; Hackel- rec- 
ognizes 15, the same number being given by Scribner, one only occurs 
in America. The genus is represented in Asia, northern Africa, North 
America and South America, but chiefly in Europe, Ritcher giving 16 
species. These no doubt are in part mere forms of some of the polymor- 
phic species. 

1. KOELERIA CRISTATA. 

Koeleria cristata Pers. Syn. 1: 97. 1805. Watson and Coulter. 
Gray Man. Bot. 659. pi, 10, [6th. Ed.] 

Koeleria cristata (L.) Pers. Bcal. Grasses of N. A. 2: 445. /. 99, 
1894. Nash in Britten and Brown. 111. Fl. 1: 194. /. 444. 1896. 
Scribner. Bull. U. S. Dept. Agr. Div. Agros. 20: 136. /. 105. 1900. 
(Rev. ed.) 

KorleHa nitida Nutt. Gen. 1: 74. 1818. 

Aira cristata L. Sp. PI. 63. 1753. 
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DESCRIPTION. 

KoELERiA. Spikelets two to four-flowered, compressed ; rachilla 
articulated above the empty glumes. Empt>' glumes two, unequal, 
keeled, somewhat shorter than the flowering glumes; flowering glumes 
membranaceous, more or less scarious, faintly three to five-nerved, ob- 
tuse, acute or mucronate-pointed. Palea hyaline, acute, two-nerved, 
about as long as its glume. Stamens three. Styles very short; stigmas 
plumose. Perennial, caespitose grass, with narrow, usually flat leaves, 
and densely flowered, spike-like panicles. Dry, sandy soil. July to Sep- 
tember. 

Koeleria cristata in many forms is common throughout the state, 
usually in dry, sterile soil. See figure 156, page 221. 

DISTRIBUTIOX. 

loiva. Cedar Rapids (Shimek) ; Ames (Zmunt, 179 Ball, Pam- 
mel. Miss Hess); Marathon, 3333 (Roberts); Pilot Mound (Miss 
King and A. MacCorkindale) ; Grundy Center, 3253 (Miss Paddock) ; 
Armstrong, 3262, 673 and 3199 Missouri Valley, 665 Elmore, Minn., 
Iowa-Minnesota line, 3221 Gridley (Pammel) ; Armstrong (Cratty) ; 
Rock Rapids, Johnson County, Cedar Rapids, Lyon County (Shimek) ; 
Allamakee County (Fitzpatrick and Bartsch) ; Hamilton to Hancock 
County (Preston) ; Johnson County (Miss Linder) ; Iowa City (Hitch- 
cock and Macbride) ; Twin Lakes Township, Calhoun County (Rigg) ; 
Lyon County, northwest corner of state (Shimek) ; Unionville 
(Shimek) : Lineville (Shimek) ; Ontario, (R. E. Buchanan). 

\orfh America. Ontario to British Columbia, south to Pennsyl- 
vania, Minnesota (Minneapolis, Sandberg, 213; Houston County, 
Pammel, 5; Iowa and Minnesota, Parry 3), Nebraska (Oxford 80, 
Sherman, Alma 73, Grand Island no), Missouri (JeflFerson, Eggert; 
Webster, Pammel), Kansas (Osborne, Shear 706), Wisconsin (La 
Crosse, C. M. King and D. S. Pammel), Texas and California (Parish, 
Santa Cruz, Dr. Anderson; southern California, Parry and Lemmon), 
Colorado (Greeley, La Poudre River, 41 Golden, 234, 249 Larimei 
County, 215 Ft. Collins Pammel; Hall and Harbour, lat. 39"-4i'), 
Wyoming (Sheridan, Little and Stanton, 81, 184; Big Horn, 75, 
Sheridan; New Castle, iii, Pammel; Black's Fork, Fuller's Ranch, 
Pammel, Johnson, Buchanan and Lummis; Dale Creek and Black's 
Fork, Pammel and Buchanan; western Wyoming, Parry. 280); I'tah 
(West Bear River 96, Provo River, Pammel and Stanton). 
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General. Great Britain, Germany, northern Europe and Asia, 
the Himalayas to Africa, temperate South America, Australia and New 
Zealand. 

6. ERAGROSTIS. 

Eragrostis Host. Ic. Gram. 4: 14. 1809. Bentham and Hooker. 
Gen. PI. 3: 1186. Hackel in Engler and Prantl. Nat. Pflanz. Fam. II 
2: 69. f 79. Scribner. Bull. U. S. Dcpt. Agr. Div. Agros. 20: 134. /. 
103. (Rev. ed.) 

/l7fl in part. Endlicher Gen. PI. 98. 

Macroblepharus Philippi. L. 29: 100. 1855. 

Harpachne\ioQ:\i^\. A. Rich. Fl. Abyssin. 2: 431. 1851. 

Coelachyrum Nees. L. 16: 221. 1842. 

Spikelets two to seventy-flowered, nearly as in Poa, except that the 
flowerinji^ glume is hut three (rarely one) nerved, not webby-haired at 
the base, and is deciduous; palet pversistent on the rachis after the rest of 
the flower has fallen. Culms often branching. leaves linear, frequently 
involute, and the ligule or throat of the sheath bearded with long, vil- 
lous hairs. Panicle various. (Name from two Greek words for spring 
and grass. 

Bentham 5c Hooker recognize icxj species; Hackel the same num- 
ber; B^al lists 28, including varieties, in North America. The genus 
is cosmopolitan, found chiefly in the tropics. 

KEY TO THE SPECIES OF ERAGROSTIS. 

Culms prostrate and creeping, flowers imperfectly dioecious. £". hypnoides .^ . 
Culms usually diffusely spreading, ascending (or erect in E. capillaris), 
much branched, 4.5 dm. tall or less, usually annual. 
Spikelets 2-5-flowered, 2-3 mm. long. 

Culms branched only at the very base; pedicels and panicle branches 

long and capillary E. capiliaris,*. 

Culms branched above the base; pedicels and panicle branches 

short E . Frankii . ' . 

Spikelets 5 to many-flowered, 3-16 mm. long. 

Spikelets 3 mm. wide, lower flowering glumes over 2 mm. long, 
plant strong-scented from button-shaped glands on leaves and 

glumes E. major. ^.^ 

Spikelets about 1.5 mm. wide, lower flowering glumes 1.5. mm. 

long, scentless .E. Purshii.* 

Culms erect, simple, panicles very large, 1 foot or more long. 

Branches of the panicle widely spreading, lower flowering glumes less 

than 2 mm. long E. pectinacea .• . 

Branches of the panicle erect or ascending, lower flowering glumes 2.5- 
3 mm . long E. trickodei? . 

* Spikelets aboat 2 mm. wide, Hcentless, occasionally caltlvated In loira. 

— JP. ifexteana . *-*. 
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1. ERAGROSTIS HYPNOIDES. 

Eragroslis hypnoides B. S. P. Prel. Cat. N. Y. 69. 1888. 

EragroUis hypuoides Lam. B. S. P. Beal. Grasses of N. A. 2: 477. 1196. 
Scribner. Bull. U. S. Depl. Agr. Div. Agros. 7: 251. f. 245 . 1900. (3d ed.) 

Eragroslis rcplam Nees. Agros. Bras. S14. 1829. Watson and Coulter, 
Gray, Man. Bot. 660. 1890. i6iti ed.). Scribner. Gras5es of Tenn. Bull. 
Univ. Tenn. Agr. Exp. Sla. 7: 95. /. 123. 1896, 

POahypnoides Lam. 111. 1: 185. 1791. 

DESCRIPTION. 

Creeping Eragrostis. A prostrate,, much-braclied, and exten- 
sively creeping annual, with ascending Howerinj; branches, 3 to 6 inches 
(6-13 cm.) high. Sheaths short, pubescent or smooth; ligule reduced 
to a fringe of short hairs, leaf-blade i to 1 line ( 1-2 mm. ) wide, usually 




Pin. lit. Sragmtii liypnoiilr<-a, 
■pikelet*; c, flower. '.DIt, Airnn. U. 
Agrl.) 
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about ^ to i^ inches (1-3 cm.) long, more or less pubescent, acute, 
spreading. Panicle narrow, lax or dense, 1 to i^ inches (2-3 cm.) long, 
sometimes capitate. Spikelets linear-lanceolate, strongly flattened, i 
line (2 mm.) or less wide, 2 to 6 lines (4-12 mm.) long, ten to fort}- 
flowered ; empty glumes ovate, acute, the first a little longer than the 
second, hyaline excepting the prominent, green mid-nerve; flowering 
glume ovate-lanceolate, acute, J to i line (1A-2 mm.) long, prominently 
3-nerved. Palea two-keeled, keels scabrous; grain spherical-oblong. In 
ditches and sandy banks of streams. July to October. 

Erayrostis hypnoides is abundant on the wet shores of the pres- 
ent flood plains of our streams near the water, or on the banks of lakes. 

DISTRIBUTION. 

Iowa. Ames. 3197 (Hunt and Rolfs); 3234 and 3140, l^msinj: 
(Miss King) ; Ames, 905 (Hall, Heardslec, Kaufman, Hitchcock, Fiun- 
mel) ; Johnson County (Shimek); Carroll 1099, Marshalltown 2^\^) 
Clinton, Hawarden, O30 Des Moines, Missouri Valle>', Story City, 
1032 Turin, Des Moines, B(K>ne (Pammel) ; 1098 Hoone, Winterset 
(Car\'er) ; Ledges, Boone County, 108 (Pammel and Ball); Dallas 
Center, 751 (Rhinehart) ; Manchester, 754 (Ball); Sioux City (Miss 
Wakefield); Keokuk (P. H. Rolfs); JJirmingham, 1039 (Baldwin); 
Wacfena (Fink); Emmet County (Armstrong, Cratty) ; High Bridge, 
Dallas Count>' (Shimek) ; Story County (Hitchcock) ; Iowa City (Miss 
Linder) ; Des Moines (Jounty (Bartsch); Johnson County (Shimek). 

Sorth America. X'ermont to Ontario and south to Kentucky 
(Harlan County, Cumberland River, Kearney, 55), Illinois (Indian 
Lake, Eggert), Minnesota (Parry), Missouri (Jefferson Barracks. 
Paiiiiiicl), TeXiis (Joor), Mexico (San Luis Potosi, Palmer), Cali- 
fornia and Washington. 

General. West Indies, Trinidad to Argentina. 

2. ERAGKOSTIS CAPILLARIS. 

Eragrostis capillaris Nees. Agrost. Bras. 505. 1829. Watson and 
Coulter. Gray. Man. Bot. 661. 1890. (6th ed.) Scribner. Grasses of 
Tenn. Bull. Univ. ofTenn. Agr. Exp. Sta. 7: 96. /. 128. 1894. 

ErafrroUis capillaris (L.) Nees. Beal. Grasses of N. A. 2: 481. 
1896. Scribner. Bull. U. S. Dept. Agr. Div. Agros. 17: 218./. 514. 1896. 
Nash in Britton and Brown. 111. Fl 1: 188. /. 428. 1896. 

Foa capillarisL,. Sp. PI. 68. 1753. 

Poa tenuis Ell. Bot. S. C. & Ga. 1: 156. 
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DESCRIPTION. 

Capillary Eragrostis. An erect annual, 6 to 25 inches (15-60 
cm.) high, branching at the base, the widely expanding panicle usually 
much longer than the culm below it. Sheaths and base of leaves more 
or less hairy, sometimes glabrous; ligule a minute fringe of hairs; leaf- 
blade 4 to 12 inches (10-30 cm.) long, J to 2 lines (2-5 mm.) wide. 
Spikelets three to five-fiowered, i line (2 mm.) or less long; empty 
glumes about i line ( i mm.) long, equal, hispid on the keel, acute; flow- 
ering glume ovate-lanceolate, acute, obscurely 3-nerved, about 3 line 
(i^ mm.) long. Palea rough-ciliate on the keels. Grain nearly spheri- 
cal. The spreading panicle-branches and long, diverging pedicels cap- 
illary. Dr>% sandy fields, sandy woods and roadsides. August, September. 

Eragrostis capillaris is local in its distribution, and occurs only on 
the carboniferous sandstones and talus in central and eastern Iowa. 
See figure 158, on page 225. 

distribution. 

Iowa. Ledges, Boone County, 557 Iowa City (Hitchcock) ; Win- 
terset, 253 (Carver) ; Steamboat Rock (Shimek). 

North America, From New England to New \'ork ; Kentucky 
(Harlan County, Kearney, 196), south to Georgia, Texas and Florida 
(Duval County, Curtiss), Missouri (St. Ivouis, Pammel), Iowa. 

General. Brazil. 

3. ERAGROSTIS FRANKII. 

Eragrostis Frankii Steud. Syn. PI. Gram. 273. 1854-5. Nash in 
Britton and Brown. 111. Fl. 1: 188. /. 429. 1896. Scribner. Bull. U. 
S. Dept. Agr. Div. Aros. 7: 253. /. 247. 1900. (3d ed.) 

Eragrostis frankii Meyer. Watson & Coulter. Gray. Man. Bot. 
661. 1890. Scribner. Grasses of Tenn. Bull. Univ. Tenn. Agr. Exp. Sta. 
7: 96 /. 125. 1894. Beal. Grasses of N. A. 2: 480. 1896. 

Eragrostis erythrogona Nees. Steud. Syn. PI. Gram. 273. 1855. 

DESCRIPTIOX. 

Short Stalked Me.\do\v Grass. A low, diffusely-branched an- 
nual, 3 to 15 inches (6-32 cm.) hi^h. Sheaths pilose at the throat; ligule 
less than i line (2 mm.) long, lacerated; leaf-blade 4 to 2 lines (10-4 
mm.) wide; i to 7 inches (2-14 cm.) long: flat or conduplicate towards 
the apex. Panicle ovate or oblong, with spreading, capillary branches and 
pedicels, the latter mostly longer than the spikelets. Spikelets ovate, about 
I line (2mm.) long, three to five-flowered; empty glumes spreading, 
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lanceolate, acute, scabrous on the keel, about i line (l mm,) long; 
flowering glume ovate, acute, obscurely three-nerved. Keels of the 
palea scabrous. Grain short, oblong. Remarkable for its strong, dis- 
agreeable odor when fresh. Low, sandy ground. August lo October.- 
Eragroslis Franiii is common in trodden lields, banks of streams 
and in woods, eastern and central Iowa. 




U. 8. Depl Aitrl. > 



1)ISTR[11LT1I» 



/',;;yv. .Ames ( Panuiie! 1 70. K.ilts. Hitchcoi-k, Carver, Pammel 
and Carver. Bessey): Indianoia. Ames (Caner): Montrose, 818 (H. 
Osborn): Marshalltown (Stewart): Keokuk (P. H. Rolfs); Mt. 
Plea-ant (Mills): Kmmet County, 8o(j ( PamnK'l and Cratty) ; Mt. 
I'le;i^ant. .wi (Witte) ; Manchester, 75.} (Hall): 295 and 169. 



I^d-< 



IIoi 



? County (Pauimel and Ball): Fayette County (Fink); 
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Greenfield (Stewart) ; Johnson Count>^ (Shimelc) ; Marshalltown, Car- 
roll, Turin, Des Moines, Clinton (Panimel) ; Armstrong, Emmet 
County (Cratty); Johnson County (Hitchcock and Macbride). 
Marshalltown (Pammel). 

North America, Southern New York to Minnesota; Kentucky 
(.Harlan County, Kearney, i^o), Illinois (Bebb; Palatine, Pammcl; Chi- 
cago, Pammel), Missouri (Rock Springs, Eggert) ; south to Georgia, 
Louisiana and west to Kansas. 

4. ERAGROSTIS MAJOR. 

Eragrostis major Host. Gram. Austr. 4: 14. pi. 24. 1809. Watson 
and Coulter. Gray. Man. Bot. 660. 1890. (6th ed.) Scribner. Grasses 
of Tenn. Bull. Univ. Tenn. Agr. Exp. Sta. 7: 97. /. 124. 1894 Bull. U. 
S. Dept. Agr. Div. Agros. 17: 215. /. 511. 1899. Beal. Grasses of N A. 
2: 486. 1896. Nash in Britton and Brown. 111. Fl 1: 189. /. 433 1896. 

Eragrostis poc^oides w2iT megasiachya A. Gray. Man. Bot. 631. 1867. 
(5th ed.) 

DESCRIPTION. 

Candy Grass. A rather showy, much-branched annual, with erect 
or ascending stems, 6 inches to 2 or 3 feet ( ii-5 or 14 dm.) high. Sheaths 
striate, smooth, hairy at the throat; ligule a fringe of short hairs, leaf- 
blade flat, 3 to 10 inches (6-20 cm.) long, i to 3 lines (2-6 mm.) wide, 
somewhat scabrous on the upper surface. Panicle elliptical or oblong, 
the branches usually spreading, spikelets ovate to linear, seven to forty- 
flowxrcd, 2 to 8 lines (4-16 mm.) long, li to 2 lines (3-4 mm.) broad; 
empty glumes nearly equal, ovate, lanceolate, i line (2 mm.) or less 
long; flowering glumes ovate, obtuse, prominently nerved, and scabrous 
on the keel. Palea ciliate on the keels. June to October. See figure 
160, on page 228. 

Eragrostis major is a weedy grass in all parts of the state. Intro- 
tiuced by the earliest settlers. 

DISTRIBUTION. 

Iowa. Granite (Shimek) ; High l^ridge (Lummis) ; Forest City 
(Shimek) ; Ames (Zmunt, C. A. Wilson, Beardslec) ; Fairfield 
(Bessey) ; Weaver (Hitchcock) ; Armstrong (Cratty) ; Greenfield 
(Stewart) ; Lee County, Des Moines County- (Hartsch) ; Cedar Rapids 
(Miss Hall) ; 20 Granite, Keokuk, Johnson County (Shimek) ; Ham- 
ilton to Hancock County (Preston) ; Creston (Bettenga) ; 3149 Lan- 
sing, 3040 Steamboat Rock, 3350 Postville, 3327 Myron (NL'ss 
King); Battle Breek, 958 (Preston): Montrose, 7O5 (H. Osborn) ; 
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Amana, 703 (Schadt) ; Manchester, 721 (Ball); Granite, 17 
(Shimek) ; Lake Edwards, Hancock County 8 (Shimek) ; Ames, 
161 (Ball); Caiiianche (Ball); Wheatlamh (Ball); Mt. Ayr 
(Beard) ; Carroll, Lx)gan, Council Bluffs, Jefferson, Dakota City, 
South Dakota opposite Hawarden, 801 Des Moines, 292 Car- 
narvon, Turin, Clinton (Pammel) ; Lake Edwards, Hancock County, 
8(Shimek) ; Emmet County, 1052 (Cratty) ; Harcourt, 1095 f Daniel- 
son J ; Le Claire (F. M. Rolfs); Iowa Cit>' (Hitchcock); Lawlcr, 
Keokuk (P. H. Rolfs) ; Maquoketa (Goodenow) ; Marshalltown 
(Eckles) ; Colfax (Mead) ; Fayette (Fink) ; Taylor County (Pool) ; 
Dixon, 736 and 714 (Snyder) ; Glenwood, 693 (Jackson) ; Mt. Pleas- 
ant, 687 (Witte) ; Des Moines, 30 (Ball) ; Boone, Indianola, Jewell 
Junction (Carver) ; Keystone (Koch) ; Marshalltown (Stewart) ; De- 
catur County (Fitzpatrick) ; Belknap, 822 (Rankin) ; Muscatine (Rep- 
pert) ; Alden, 11 55 and 1131 (Stevens); Jewell Junction. (Carver): 
Carnforth (Pammel) ; Keosauqua (Shimek) ; Traer (Provan). 

\orth A mer'tca. Naturalized in cultivated and waste grounds. On- 
tario to New England to New Jersey (Rariton Landing, Halsted), Min- 
nesota (Crow Wing, Sandberg, 864), Wisconsin (La Crosse, D. S. 
Pammel and C. AL King), Missouri (St. Louis, Pammel; St. Louis, 
Eggert), Nebraska (Snyder, Miller; Aurora, McCook ; Pammel). 
South Dakota (Randall, Griffith), Indian Territory (near Ft. Smith, 
Arkansas, Rolfs) ; Texas (Pammel), Colorado (Larimer Count), 
Frye; Denver, Pammel, Lummis, Johnson and Buchanan, 909), Wxo- 
ming (Green River, S. M. Tracy), Mexico (Parr>' and Palmer). 

Ginend. Central Europe, Asia and Africa. 

4-A. ERAGROSTIS MEXICANA. 

Iitagrostis Mexicana Link. Hort. Berol. 1: 190. Necs. Agrost. 
Bras. 503. Doel. in Mart. Fl. Bras. 2: 3. 143. Fourn. Mex. PI. Enum. 
Gram. 114. Watson Am. Acad. 18: 182. 

DESCRIPTIOX. 

Mexican Eracjrostis. Culms 1 to 2 feet (3-6 dm.) high, panicle 
oblonp; branches smooth, sinjzle or somewhat verticillate, ascending: s 
inches (i dm.) long, or less; spikelets four to ten- flowered, I to 3 lines 
(3-b mp/.) long; empty glumes half as long as the contiguous florets; 
floral glume subacute, hispidulous on the keel, one- fourth" longer than the 
hispidulous palet ; grain oblong, oblique, nearly smooth under a glass, 
about 0.8 mm. lone 




Fio. 181, £■ 



DISTRIBUTION. 



Western 'I'e, 



lion, 306 (Pammel). 
) southern California. 



5. ERAGROSTIS PURSHli. 

Eragroslii Furshii Schrad. LiODica. 12: 451. 1838. Watsoa and 
Coulter. Gray- Man. Bot. 661. 1890. (tilhed.) Scribner. Grasses of Tenn. 
Bnll. Univ. Tenn. Agr. Eitp. Sta. 7: 97, /. 226. 1894. Nash in Britlon 
and Brown. 111. Fl. 1: 189- f. 431. 189fi. Scribner. Bull. U.S. Depl. 
Agr. Div. Agros. 7: 247. /, .V7. 13d ed.| 

Eragroslis pilosa L. Beal. Grasses o( N. A. 2: 487. 1896, 

Poa Caroliniatia Sprenj;. Maal. FI. Hal. 33. 1807. 

En^roUis Caroliniana J^crib Mem. Torr. Bot. Club, 0: 49. 1895. 
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DESCRIPTION, 

Southern Spear Grass. An annual, 5 to 18 inches (1-4 dm.) 
high, with the ereci or ascendinn stems diffusely liranditnE near the 
base. Sheaths piJose at the throat, otherwise smooth, leaf-biade 1 to 7 
lines (2-14 mm.) long; i to li lines (1-3 mm.) wide, cundiiplicate 
when dn'. Panicle oblonji-lanceolate to pyramidal, 3 to 8 or 12 inches 
(l)-i6 or 24 cm.) long, the widely spreadiiig primary branches :;olitary 




or two to three together, the a\ils n 
late, 2 to 4! lines -(4-9 mm.) lonn, 
to the branches, nearly eqiialliof; or 
empty glumes ovate, acute, ■cahrous 
ab^ut i line (i mm.) in k-.iirth; Ho. 



t pilose. Spikelets namiw-lanceo- 
hree to lit teen -flowered, appressed 
exceeding their capillary pedicels: 
iin the keel, the lon;;(T upper ime 
erin,- glume broadly ovate,obtuse, 
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distinctly three-nerved, scabrous on the keel, about 4 line (li mm.) 
long. Palea scabrous on the keels. Grain oblong. June to October. 

Eragrostis Purshii is a common roadside weed in all parts of the 
state. The species occurs along roadsides, railroad embankments, and is 
abundant in flood plains of streams. 

DISTRIBUTION. 

loica. Musactine, 34 (Ball); Winneshiek County (Goddard); 
Steamboat Rcn^k. 3170, 3355, Postville (Miss King) ; 3289, Boone 
V^iaduct (Pammei) , Dallas Center, 751 (Rhinehart) ; Wilton Junc- 
tion, 2249, 2224, Webster C/v. Marshalltown, Carroll, Ames, Sioux 
City, Clinton, Eagle Grove. 1452 De Witt, South Dakota, opposite 
Hawarden, 789 Dakota City, 788 Marshalltown, Cedar Rapids, Log-an 
(Pammel) ; Ames (C. A. Wilson, Sirrine, Gv,:«ard and Rich, Arthur. 
Pammel, Kaufman, Beardslee. Hitchcock, Stewait) ; Fairfield, 162 
(Ball and Sample) ; Fayette Count)- (Fink) ; Indianola, Jewell Junc- 
tion, Des Moines, Boone (Carver); Mt. Pleasant (Mills); Fairmont. 
Silver Lake, State Line (Cratts ) ; Keokuk, Johnson Count}' (Shimek) : 
Keokuk (P. H. Rolfs); Taylor County, 11 13 (Pool); Manchester. 
723 (Ball) ; Muscatine (Reppert) ; Fairmont, Minn., 7, near Iow:i 
Minnesota line (Cratty) ; Manchester (Ball) ; Cedar Rapids (Mis5 
Hall) ; Dixon, 717 (Snyder) ; Clinton, 270 (Ball) ; Birmingham, 840 
(I]ald\vin); High Bridge, Dallas County (Shimek); Iowa City (At 
wood, Macbride, Hitchcock); Hamilton to Hancock County (Prc> 
ton). 

\nrth America. Ontario and Maine, Florida (Quincy, Combs, 
432), to Kentucky (Harlan Count}, Kearney, 28), Illinois (Pullman, 
Pammel; Le Claire Count}', Eggert), Wisconsin (La Crosse, C. M. 
Kin,r and D. S. Pammel; L. H. Pammel, 3258), South Dakota, Ne- 
braska (Knox County, Clements, 2731; Broken Bow, Webber; Hast- 
ings, Pammel), Indian Territory (near Ft. Smith, Ark., P. H. Rolfs), 
Texas (Sherman, Pammel), Colorado (Alamosa, Clements 153), 
California, IVfexico (Parry and Palmer). 

6. ERAGROSTIS PECTINACKA. 
t 

Eragrostis pectinacea Steud. Syn. PI. Gram. 272. 1854. 

Eragrostis pectinacea Gray. Watson and Coulter. Gray. Man*. Bot. 
6f)l. 1890. (6th ed.) Scribner. Grasses of Tenn. Bull. LJniv. Tenn. 
Ai?r. Exp. Sta. 7: 98. /. 131. 1894. 

Eragrostis pectinacea (Michx.) Nees. Beal. Grasses of N. A. 2: 488. 
1896. 
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Era^rostis pectinacea (Michx.) Steud. Scribner. Bull. U. S. Dept. 
Agr. Div. Agros. 7: 249. /. 243, (3d ed.) 

Poa pictinacea WiQhx . Fl. Bor. Am. 1: 69. 1803. 

DESCRIPTION. 

Meadow Comb Grass. An erect perennial, i to 3 feet (5-1 1 dm.) 
high, with a short, stout reot-stock, and a large, spreading panicle. Sheaths 

smooth or hairy in the upper part; ligule a fringe of hairs 2 to 3 lines 
(4-6 mm.) long; leaf-blade 2 to 3 lines (4-6 mm.) wide, 6 to 14 inches 
(ii-3 dm.) long, more or less pilose on the upper surface. Panicle 
to 30 inches (1^-8 dm.) long, the rather rigid, widely spreading or 
deflexed branches bearded in the axils. Spikelets linear-lanceolate, -^ to 
I line (ii-2 mm.) wide, 2 to 5 lines (4-10 mm.) long, five to twenty- 
flowered; empty glumes 5 to i line (1^-12 mm.) long, ovate or oblong, 
subacute, scabrous on the keel; flowering glumes about i line (2 mm.) 
long, strongly three-nerved, obtuse or rarely acute. Palea densely cili- 
ate on the keels. Grain oblong-spherical, irregularly striate. July tf» 
October. See figure 164, on page 233. 

Kragrostis pectinacea occufs in sandy or gravelly soil. Common (in 
Muscatine Island and sand dunes along the Mississippi River, in central 
Iowa found in gravelly soil. It is not, however, abundant. 

DISTRIBUTION. 

Ion a. Des Moines, 3282 Steamboat Rock ( Pammel ) ; Man- 
chester. 722 (Ball); New Albin, 900 (Pammel); Muscatine (Rep- 
pert); Waterloo (Hitchcock); Ames (Bessey. Hitchcock); Cedar 
Rapids (Miss Hall) ; Des Moines, 309 (Carver) ; Cedar Rapids, IJes 
Moines, 1447 De Witt (Pammel) ; Des Moines County, Skunk River 
(Bartsch) ; Keystone (Koch). 

North America. Massachusetts to Illinois (Dr. Geo. V^asey), 
Wisconsin (La Crosse, D. S. Pammel and C. M. King, 3320, 3325; 
Pammel), South Dakota, Nebraska (Crete and McCook, Pammel, 240, 
399), Missouri (Carson Station, Eggert; V^allcy Park, Old Orchard 
and St. Louis, Pammel), Kansas (Barber County, Carleton), Arkansas 
(Miller County, Eggert), North Carolina (Dunn Mt., Small) to 
Florida, Mississippi (Starkville, Tracy; Biloxi, Eggert), Texas (Dal- 
las, Reverchon). 
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7. EKAGROSTIS TRICHODES. 



Eragrostis IPichodes Hash. BmW. Torr Bot. Club. 33: 464. 1895. 
Eragroslis Irichodts (Nutt.) Nash- Nash Id BrittOD and Brown, III. 
Fl. 1: 191. /. 4'8. 1896. Scribner. Bull, U. S. Dept. Agr, Div. Agros. 
17r ZI7 f. 525. 1899. 

Eragroitis tenuis Gray. Man. Bol. 664. 18S6. (2nd ed.) Watson 
and Coulter. Gray. Man. Bot. 661. 1890. 16th ed.) Scribner. Grasses 
of Tenn. Hull. Univ. Tenn. Agr. Exp. Sla. 7: f. 129. 1894. 

Eragroslis tenuis (Ell.) Gray. Beal. Gra.';ses of N. A. 3: 483. 1896. 



DESCRIPTION. 

Hair Like Eragrostis. A tal! perennial, 2 to 5 feet (5-14 "l'"-) 
hL);h, with a rather narrow, elf>nnat'..'il panicle, and somewhat risitl leaves. 
Sheaths firm, smooth, pilose at the throat; ligiile nearly wanting; leaf- 




Fio. IM Eatonia oMiMofo— a, cmptT 
gluiaes: b, c, d, flowering glwnMi d> tplkelet. 
IDiv, Agroa. U. 8. Dept. Agrt.) 
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blade i to 2 lines (2-4 mm.) wide, 6 to 20 inches (ii-4 dm.) lonp, 
glabrous to sparingly hairy. Panicle twelve to thirty inches lon}^, the 
ultimate branches and long, diverging pedicels capillan . Spikelets ovate- 
lanceolate, about li lines (3 mm.) wide, 3 to 4 lines (b-8 mm.) long, 
two to six or ten-flowered ; empty glumes narrow-lanceolate, very acute, 
nearly equal, i to 2 lines (2-4 mm.) long; flowering glume ovate-lan- 
ceolate, acute, strongly three-nerved, about li lines (3 mm.) long, 
smooth or scabrous on the keel. Keels of the palea scabrous. Grain 
very short, oblong, strongly grooved. July to September. 

Eragrostis trichodes is a very local grass, occurring only on 
sandv beaches, Muscatine Island. 

DISTRIBUTION'. 

loiva. Kruitland (Barnes and Miller); Muscatine (Reppcrt). 

North America. Illinois to Nebraska, Missouri (Carson Station, 
Eggert), Indian Territory and Texas (College Station, Pammel). 

7. EATONIA. 

Eatonia Raf. Journ. Phys. 89: 104. 1819 Kndlicher Gen. PI. 99. 
Bentham & Hooker. Gen. PI. 3: 1184. Hackel in Engler and Prantl. 
Nat. Pflanz. Fam. II. 2: 70. Scribner. Bull. U S. Dept. Agr. Uiv. 
Agros 20: 135. /. 104. [Rev. Ed.] 

Reboufea Kunth. Rev. Gram. 341. 1835. 

Colobanthus Trin. iMem. ^^cad. Petr. II. 6: 66. 1845. 

Spikelets usually two-Howcred, with an abortive rudiment or pedi- 
cel ; numerous, in a contracted or '^lender panicle, very smooth, empr\ 
glumes somewhat equal in length, but ver\ dissimilar, a little shorter 
than the flowers: the lower narrowly linear, keeled, one-nerved: the 
upper broadly obovate, folded around the flowers, three-nerved on the 
hack, not keeled, scarious-margined. Flowering glume oblong, obtuse, 
^'ompressed-boat-shaped, nakeii, chartaceou^: the paler very thin and 
hyaline. Stamens 3. (jrain linear-oblong, not grooved. Perennial, tall 
and slender grasses, with simple, tufted culms, and often sparsely «lown\ 
sheaths, flat lower leaves, and small greenish (rarely purplish) spikelets. 
(Named for Prof. Amos Katon, author ot a popular Manual of the 
Bctany of the Uniteil States, and of other popular treatiNC^. ) 

According to I>entham .S: Hooker and Hackel there are two or 
three species; this number should be increased to 4: I>eal recognizes 6 
.species. 
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KEY TO THE SPECIES OF EATONIA. 

Upper empty glume rounded-obovate, very obtuse; panicle usually dense 

—E, obtusata. *. 

Upper empty glume oblanceolate, obtuse or acutish, panicle longer and 

more empty E. Pennsylvanica . - . 

1. EATONIA OBTUSATA. 

Eatonia obtusata Gray. Man. 558. 1856. (2nd ed.) Watson and 
Coulter. Gray, Man. Bot. 659 pi. 10. 1890. (6th ed.) Scribner. Grasses 
of Tenn. Bull. Univ. Tenn. Agr. Exp Sta. 7: 100. /. 134. 1894. 

Eatonia obtusata (Michx.) Gray. Beal. Glasses of N. A. 2: 492. /. 9S . 
1896. Nash, in Britten and Brown. 111. Fl. 1: 192. /. 441. 1896. 
Scribner. Bull. U. S. Uept. Agr. Div. Agros. 7: 258. /. 252. 1900. 
(3ded.) 

Eatonia obtusata var. tabus ta Vasey. Beal. Grasses of N. A. 2: 
493. 1892. 

Aira obtusata M:chx. Fl. Bor. Am. 1: 62. 1803. 

DESCRIPTION. 

Blunt Scaled Eatonia or Early Bunch Gr.ass. A tutted 
perennial, i^ to 2 feet (3-5 dm.) hi^li, very variable, with Hat leaves 
and rather densely-flowered, nodding panicles. Sheaths smooth or pubes- 
cent, longer or shorter than the internodes; ligule about i line (2 mm.) 
long; leaf-blade 3 to 4 lines (6-8 mm.) wide, 4 to 6 inches (8-12 cm.) 
long, scabrous on both sides and often downy. Panicle densely flowered, 
3 to 4 inches (6-9 cm.) long. Spikelets a little over i line (2 mm.) 
long; two to three-flowered; lower empty glume narrowly linear, cris- 
tate, one-nerved, about i line (2 mm.) long, the upper of equal length, 
very broadly obovate, three-nerved, hispid on the dorsal surface; flower- 
ing glume oblong, carinate, hispid on the keel above. Low ground, 
chiefly along streams, usually in shade; March to August. See figure 
J 66, on page 236. 

Eatonia obtusata is widely distributed on sterile hills and gravelly 
knolls. 

distribution. 

loica. Ames, 165 and 159 and 8 (Ball, Crozier 11 52, Louthan, 
Weaver, Craig, P. H. Rolfs, Hitchcock, Sirrine, Bessey, Thurber 1089, 
E. R. Wilson 1069, C. A. Wilson, Bessey) ; Eagle Grove (Crozier) : 
Emmet County, 1047 (Cratty) ; Marshalltown (R. B. Eckles) ; Green- 
field (Stewart); Van Cleve (Warden); Colfax, 779 (Mead); Du- 
buque, Council Bluffs, 667 and 908, Elmo're, Minn., Iowa-Minnesota 
line, Jefferson 1431, Carroll 660, Missouri V^alley, Eagle Grove 
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(Pammel) ; Keystone (Koch) ; Iowa City (Hitchcock) ; Mt. Pleasant, 
855 (Mills); Cherokee (Wakefield); Harcourt (Danielson) ; Mara- 
thon (Roberts) ; Davenport, Cedar Rapids, Spirit Lake (Shimek) ; 
Johnson County (Hitchcock and Macbride). 

North America. Massachusetts, District of Columbia (W^hing- 

ton, Vasey), Nebraska (Thedford, Webber; McCook, 275, 356, 360, 

.^^5» 3^8, 372; Hastings, Grand Island, Alma, Broken Bow, Pammel), 

Texas, New Mexico (Vasey), Florida (Duval County, Curtiss, 3462), 

Colorado (Ft. Collins, Pammel), Montana (Craig), and southern 

California. 

• 
2. EATONIA PENNSYLVANICA.- 

Eatonia Pennsvtvanica Gray. Man. 558. 1856. (2ded.) Scribner. 
Grasses of Tenn. Bull. Univ. Tenn. Agr. Exp. Sta 7: 99. /. 133, 1896. 

Eatonia Pennsylvanica (D C.) ray. Beal. Grasses of N. A. 2: 1896, 
Nash in Britten and Brown. 111. Fl. 1: 193 /. 442. 1896. Scribner. Bull. 
U.S. Dept. Agr. Div. Agros. 7: 257. /. 251. 1900. (3d ed.) 

Koeleria Pennsylvanica D C. Cat. Hort. Monsp. 117. 1813 

DESCRIPTION. 

Pexnsylv.ani.a Eatonia, Katon's Grass. A slender, pale-green 
perennial, with flat leaves and narrow ,teriuinal panicles. Sheaths mostly 
smooth; ligulc ahout i line (2 mm.) long; leaf -blade 1 to 2 lines (2-4 
mm.) wide, 3 to 4 inches (6-9 cm.) long, Hat, scabrous on both sides. 
Panicle slender, 3 to 7 inches (7-15 cm.) long, the branches nearly erect. 
Spikelets scattered along the branches, two or occasionally three-flowered : 
empty glumes a little over i line (2 mm.) long; the lower narrowly 
linear with scabrous keel, the upper narrowly obovate, acute or obtuse, 
slightly scabrous on the nerves. Flowering glume about \\ lines (3 
mm.) long, acute, somewhat scabrous on the back above. Leaves of 
about equal length throughout. Wet meadows, low woods and thickets. 
June to August. 

Eatonia Pennsylvanica is found throughout the state in low grounds, 
growingj'n tufts. Not of much value as a forage plant. 

distribution. 

loua. Marshalltown, 518 (R. B. Kcklcs) : Harcourt (Dani*^! 
son) ; Iowa City (Hitchcock) ; Mt. Pleasant (Mills) ; Tama County, 
961 (Sirrine) ; Harcourt, 1088 (Danielson); Morning Sun, iio- 
( Carver) ; Armstrong (Cratty) ; Beaver, 3250 (Pammel and Kinzer) ; 
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Sioux City 1279, Council Bltiffs. Dubuque. 1919 New AlWn, Jeflfci 
son 1364, Ottumwa, Story City 1041, IClniore. Minne. (lowa-AIinne- 
sota line), Marshalltown {Panimcl) ; Ames (Hitchcock, Pammel, 
Fisher, lteanls!«, 167 Hall, P. H. Rolfs); Shelby County (Fitzpat 
rick); Dysart (Sirrine) ; IJartlett (Chimibers) ; Iowa City {Hitch 
cock); Jewell Junction (Carver); HIkK Bridge, Dallas County 
(Shimek) : Clear Lake, Johnson Countv (Shimek, Miss binder) 
Hamilton to Hancock County (Preston)! 

Xorili Amenta. Newfoundland anil Maine to Washington, south 
to (jcorgia, Texas anU Arizona; west to Wisconsin (La Crosse. Pam- 
mel), Minnesota (Aitkin County, Sandli.-rj;). Missouri (Webster and 
X'alley Park, Pammel; St. Louis, Forest Park, Kggert), Colorado (Ft. 
C^>llins, Pammel), Wvomin<.: (Sheridan County, Pammel). 
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8. DIARRHENA. 

Diarrhena Beauv. Agros. 142. 1812. Raf. Jour. Phys. 89: 104. 1819. 
Endlicher Gen. PI. 102. Bentham & Hooker. Gen. PI. 3: 1190. Hackel 
in Enjjle & Prantl. Nat. Pflanz. Fam. II. 2: 70. 

Festuca Michx. Fl. Bor. Am. 1: 67. pi. 10. 1803. 

Korycarpus ^Qv'xbner. Bull. U. S. Dept. Agrl. 

Spikelets several flowered, smooth and shining; one or two of the 
uppermost flowers sterile. Empty glumes ovate, much shorter tlian the 
flowers, coriaceous; the lower much smaller; flowering glume ovate, 
convex on the back, rigidly coriaceous, its three nerves terminating in a 
strong and abrupt, cuspidate or awl-shaped tip. Squamulac ovate, cihate, 
Stamens 2. (jrain very large, obliquely ovoid, obtusely pointed, rather 
longer than the glume, the cartilaginous, shining pericarp not adherent 
to the seed. A nearly smooth perennial, with running rootstocks, pro* 
ducing simple culms, 2 to J feet (4-10 dm.) high, with long, linear- 
lanceolate, flat leaves towards the base, naked above, bearing a few short- 
pedicelled spikelets 2 to 3 lines (4-6 mm.) long, in a very simple panicle. 
(Name composed of two Greek words for tiuo and ttian^ from the two 
stamens.) 

Bentham & Hooker recognize two spcnries; the same number is 
given by Hackel. The Diarrhena Jmcricana occurs in eastern North 
Ame/ica, while the Diarrhena Japonica is native to Japan. 

1. DIARRHENA AMERICANA. 

Diarrhena Americana Beauv. Agrost. 142. 1812. Watson and Coulter. 
Gray. Man. Bot. 662. pi. 10. 1890. (6ed.) Scribner. Grasses of Tenn. 
Bull. Univ. Tenn. Agr. Exp Sta. 7: 101. /. 131. 1894. 

Korycarpus diandrus (Michx ) Kuntze. Beal. Grasses of N, A. 2: 511. 
/. 102. 1896. Nash in Britton and Brown. 111. Fl. 1: 196. f. 449, 1896. 
Scribner. Bull. U. S. Dept. Agr. Div. Agros. 7: 268. /. 362. 1900. (3d ed ) 

Korycarpus arundinaceus Zea. Acr. Matrit. 1806. 

Festuca diandra Michx. Fl. Bor. Am. 1: 67. pi. 10, 1803. 

DESCRIPTION. 

Twix Grass. An erect perennial, 2 to 3 feet (5-7 dm.) hi^h, with 
long, narrow-lanceolate, nearly erect leaves, and a few flowered, simple 
panicle, 4 to 10 inches (9-22 cm.) long. Sheaths scabrous or some 
times pubescent above; ligiile \ftxy short, rigid; Icai-blade to 24 
inches (12-48 cm.) long, 5 to 12 lines (10-24 mm.) wide, tapering to 
a narrow base, very long acuminate-pointed. Panicle-branches erect 
Spikelets 3 to 5 lines (6-10 mm.) long, three to six-flowered, the upper 
16 
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most flower^ imperfect; flowering glumes three-nerved, ^oruptly and 
sharply acuminate-pointed. Palea broad, two-keeled, keels scabrous. 
Grain about 3 lines (6 mm.) long, enlarged near the middle. Floral 
glumes spreading in fruit. August to September. See figure 168 on 
page 240. 

Disrrhena is vv^idely distributed in the state. 

DISTRIBUTION. 

Iowa, Ames (Gossard and Rich, Pammel, Ball 137, Bcssey, 
Hitchcock, Carver, Fisher); Winterset 1060, Jewell Junction (Car- 
ver); Decatur County (Fitzpatrick); Dakota City (Pammel); 
Cherokee, Sioux City (Miss Wakefield); High Bridge, Dallas 
County (Shimek); Johnson County (Miss Linder); Iowa City 
(Macbride); Davenport (Parry). 

North America. Rich, rocky, wooded hillsides, Ohio (Colum- 
bus, Sullivant; Lancaster, Dr. Bigelow), to South Dakota, 
south to Georgia, Arkansas and Indian Territory, Missouri (Pacific, 
Eggert). 

9. MELICA. 

Melica L. Sp. PI. 66. 1753. Endlicher Gen. PI. 100. Bentham and 
Hooker. Gen. PI. 3: 1189. Hackel in Engler andPrantl. Nat. Pflanz. Fam. 
II. 2: 70. /. SI. Scribner. Bull. U. S. Dept. Agr. Div. Agros. 20: 138. 
/. 107. [Rev. ed.] Beauv. Agrost. 68. pi. 14. /. 4. Kunth. Enum. 375. 
tl. 1. 

Chrondrachyrum Nees. Lindl. Introd. Nat. Syst. 449. (2ed.) 

Spikelets two to eight-flowered ; the i to 3 upper flowers imperfect 
and dissimilar, convolute around each other, and enwrapped by the 
upper fertile flower. Empty glumes usually large, scarious margined, 
convex, obtuse; the upper 7 to 9-nerved. Flowering glume papery- 
membranaceous, dr>' and sometimes indurated with age, rounded or 
flattish on the back, five to many-nerved, scarious at the entire blunt 
summit. Stamens 3. Perennials, with soft, flat leaves. Panicle simple 
or sparingly branched ; the rather large spikelets racemose, one-sided. 
(An old Italian name for sorghum, from mel, honey.) 

Bentham & Hooker give the number of species at 30, while Hackel 
gives the same number. Heal recognizes 22 species and 5 varieties for 
North America. The genus is found chiefly in temperate regions of 
Europe, Asia and America. One species ;s cultivated for ornamental 
purposes. Most of our species of Melica are western. One ^>ecies 
extends as far north as southeastern Minnesota. 
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KEY TO THE 8PECIE9 OP SI 
Upper empty Kllutne much sborler than tlie 3-5 flowered ^pikelet. 

Spikelels usually numerous, panicle branches .'-preadiDK or ascending;. 

—M. diffusa '. 

Spikelets few, panicle branches erect ;)/, parvUlora.* , 

Upper, empty glume nearly or quite equaling the 2-flowered splkelet. 

--M. mutica.*. 

1. MELICA DIFFUSA. 

Afelitra diffusa Pursh. Fl. Am. Sept. 1: 77. 1814. Watson and 

Coulter. Gray Man. Bot. 862. 1890. {6ed.) deal. Urasses of N. A. 3: 

502. 1896. Nash in Britton and Brown. 111. PI. 1: 195. f.'f46. 1896. 

Melicamulica vnT. diffusa. A. Gt3.y. Man. 626. IHfi7. (Sed.) .■ 

;l/f/iw artiuiwj Walt. Fl. Car. 7S. 1788. Not, L. 1753. 




Tai.i. Mei.jc (";it.\ss. Culiii- i\ to 4 k-ct {,(-S .lin.) tall, erect. 
simple, smooth and ghbiuus. Siieatlis sliuncr than tlic intcrnude!^, die 



244 GRASSES OF IOWA. 

lower often overlapping; ligule i to 2 lines (2-4 mm.) long; leaves 4 to 
7 inches (8-14 cm.) long, 2 to 4 lines (4-8 mm.) wide, rough; panicle 
6^ to 8^ inches (13-17 cm.) in length, open, the branches spreading or 
ascending, the lower ij to 3 inches (3-6 cm.) long; spilcelets usually 
numerous, about three-flowered, 4^ to 5^ lines (9- 11 mm.) long, nod- 
ding, on slender, more or less flexuose, pubescent pedicels; empt>% basal 
scales very broad, obtuse or acutish, the first shorter than the second, 
which is generally much exceeded by the spikelet; flowering scales 3! 
to 4^ lines (7-1 1 mm.) long, acute or obtuse, scabrous. May to June. 

DISTRIBUTION. 

Iowa. Ames, 33 (Ball, Besse>0 ; Mt. Pleasant, 868 (Mills); 
Johnson Coimty (Shimek) ; Iowa City (Hitchcock); Jasper County 
(Preston). 

Norik America. From Pennsylvania, Ohio (Columbus, Sulli- 
vant), to Virginia; west to southeastern Iowa, Missouri (Jefferson 
Barracks, Pammcl), Kentucky and Texas (Coleman County, Pammel, 
Reverchon). 

2. MELICA PARVIFLORA. 

Melica parviflora Scrib. Mem. Torr. Hot. Club. 5: SO. 1895. 

Melica parviflora (Porter.) Scribn. Beal. Grasses of N. A. 
2: 502. 1896. Nash in Britton and Brown. 111. Fl. 1: 195. /. 441, 1896. 
Scribner. Bull. U. S. Dept. Agr. Div. Agros. 7: 264. /. 25S. 1900. 

(3 ed.) 

DESCRIPTION. 

Small Flowered Melic. A rather slender, erect, smooth peren- 
nial, i^ to 2i feet (4-7 dm.) high, with flat leaves and narrow panicles, 
6 to 10 inches (15-25 cm.) long. Sheaths short, overlapping, scabrous; 
ligule I line (2 mm.) long; leaf-blades 5 to 9 inches (12-23 cm.) long, 
I to 2 lines (2-4 mm.) wide, scabrous. Spikelets pendulous and race- 
n[K)se along the panicle branches, 4 to 5 flowered, 5 to 6 lines (10-13 
mm.) long; empty glumes obtuse, the first shorter than the second; 
flowering glumes 3^ to 4 lines (7-8 mm.) long, acutish, scabrous. Shaded 
-Canyons. July to September. 
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loua. Iowa City (Hitchc<x-k, Shimck). 

North America. Shaded canyons.nioimtains of Colorado, New 
Mexico, Arizona, and prairies of southern lima, Missouri, Kansas and 
Mfstem Texas. 

3. MELICA MUTICA. 

AMiea mmtua Walt. Fl. Car. 78. 1788. Watson and Coulter. Gray. 
Uaa. Bot. ^2. pi. 10. 1890. (6ed,) Stribner. Grasses of Teon. Bull. 
Univ. T«Dn. Agrl. Eip. Sla. 7: 101. /. 136. 1894. Bull U. S. Dept. Agr. 
Div. Agros. 7: 263./. 257. 1900. (3 ed.) Beal. Grasses o£ N. A. 2; 
505. 1896. NfWh in Britlon and Brown. 111. PI. 1: 195. /. 440. 1896- 

Mttic* mtUifa var. glabra A. Gray. Man. G2fj. 1867. (5 ed.) 
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DESCRIPTION. 



Narrow Mi-i.ic (iRass. A suuMith, slemier. ercft jirass, i to j 
feet (2-6 tim.) high, with narnnv leaves, and iiiiddinj; spikelct^ in 
nearly simple panides. Panicle fcw-Ho'.vcrcil, sparingly branched be- 
low, often reduced to a simple niccme. Spikelcts 4 to 5 lines {8-10 
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DISTRIBUTION. 

Iowa. Winneshiek County (Fitzpatrick) ; New Albin, 933, Iowa- 
Minnesota line (Pammcl) ; Marshalltown, 263 (R. B. Eckles) ; Steam- 
boat Rock, 2027 (Pammel). 

North America. Occurs from Pennsylvania to Virginia, District 
of Columbia (Washington, McLain, Vasey; Washington, Hamilton 
Hill, Ball), to Alabama and Florida; westward to Wisconsin, Minne- 
sota (Houston County, Pammel), Iowa, Missouri (Pilot Knob, Valley 
Park, Crystal City, Pammel ) , to Texas. 

10. UNIOLA. 

Unioiah. Sp. PI. 71. 1753. Bentham and Hooker. Gen. PI. 3: 1192 
Scribner. Bull. U. S. Dept. Agr. Div. Agros. 20: 142. /. III. (Rev. 
Ed.) 

Spikelets three to many-Htnvered ; rachilla articulated above the 
empty glumes and between the florets. Empty glumes at the base ot 
the spikelet 3 to 8, compressed-keeled, acute, or acuminate-pointed, 
striate, many-nerved. Grain compressed, oblong, free. Palea rigid, 
two-keeled. Stamens i to 3. Styles distinct; stigmiLs plumose. Erect 
plants, with simple culms, broad, and flat or narrow, and involute leaves, 
and narrow and few- flowered, or ample, lax and many-flowered panicles. 

There are five species, mostly in North America; one native to Cen- 
tral America; one native to the Andes of South America. 

1. UNIOLA LATIFOLIA. 

Uniola latifolia Michx. Fl. Bor. Am. 1: 70. 1803. Watson and Coul- 
ter. Gray. Man. Bot. 663. 1890. (6 ed.) Scribner. Grasses of Tenn. 
Univ. Tenn. 7: 102.^/. 35. f. 139. Bull. U. S. Dept. Agr. Div. Agros. 7: 270. 
f.264. Bull. U.S. Dept. Agr. Div. Agros. 20: 142. /. 111. 1900. Beal. 
Grasses N. A. 2: 516. /. 105. Nash in Britton and Brown. 111. Fl. 1: 197. 
f. 452. 

DESCRIPTION. 

Broad Leafed Spike Grass. An erect grass, with rather stout, 
simple culms, 2 to 5 feet (6-15 dm.) high, broad, spreading leaf-blades, 
and a drooping panicle of large, flat spikelets, ;J to i j inches (2-3 cm.) 
long, on capillary pedicels; empty glumes much smaller than the floral 
ones, which are 4.} to 6 lines (9-12 mm.) long, ciliate-hispid on the 
winged keel. Sheaths shorter than the internodes; ligule \ line (i mm.) 
long, laccratc-toothed ; leaf-blades 4 to 9 inches (10-22 cm.) long, \ to 
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I Inch (0.5-2 cm.) wide, narrowed to a rounded, often ciliate base, 
acuminate at the apex, scabrous on the margins, otherwise smooth. See 
figure 172 on page 246. 

DISTRIBUTION. 

loica. Not native to Iowa as far as known, though sometimes cul- 
tivated in this state. 

North America, It is common through central Missouri. Occurs 
from Pennsylvania to Florida, west to Illinois, Kansas, Missouri and 
Texas. 

11. DACTYLIS. 

Dactylis L. Sp. PI. 71. 1753. Endlicher. Gen. PI. 100. Bcauv. 
Agros. 85. Bentham and Hooker. Gen. PI. 3: 1193. Hackel in Engler 
and Prantl. Nat. Pflanz. Fam. II. 2: 72. /. 84. Scribner. Bull U. >. Dept. 
Agr. Div. Agros. 20: 145. 

Spikelets several-flowered, crowded in one-sided clusters, forming 
a branching, dense panicle. Cilumes all herbaceous, keeled, awn-pointed, 
rough-ciliate on the keel; the flowering one five-nerved, the upper most 
commonly smaller and thinner. Stamens 3. Grain lance-oblong, acute, 
free. Stout, tufted perennial ; leaves keeled. (Dactylos, a name in Pliny 
for a grass with digitate spikes, from the Greek word for finger,) 

Species i, with several varieties; very common from Great Britain 
across the continent; temperate regions of Asia and northern Africa; 
generally cultivated in North America and Europe. 

1. DACTYLIS GLOMERATA. 

Dactylis ^lomerata. L. Sp. PI. 71. 1753. Watson and Coulter. Gray. 
Man. Bot. 663. />/. 10, 1890. (6ed.) Scribner. Grasses of Tenn . Bull. 
Univ. Tenn. Agrl. Exp. Sta. 7: 104. f. 140. 1896. Beal. Grassesof N. A. 
2: 523. 1896. Nash in Brittun and Brown. 111. Kl. 1: 200. /. 457, 18" 6. 
Scribner. Bull. U. S. Dept. Agr Div. Agros 7: 275. f.269, 1900. (3cd.) 

DHSCRIPTIOX. 

Orch.ari) (jR.\ss. a coarse, erect grass, 3 to 4 feet (7-9 dm.) 
hl^h, forming dense tufts. Ligule elongated, membranaceous. Leaves 
flat, slightly keeled, spreading, l^anlcle 3 to 8 inches (7-9 cm.) long, 
the branches spreading in flower, becoming erect and apprcssed to the 
rachi-i. Spikelets comprcs.scd, three to five-flowered, crowded at the 
ends ot the branches in dense one-sided clusters. Flowering glumes 1 
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nes (4-6 mm.) long, lanceolate, very acute or short awn-polntcJ, 
ciliate on the keel above. May to August. Fields and waste grounds. 
Orchard grass is widely naturalized in the state. It is an excellent 
forage plant. 




Via. Ut. Darli/lh •ilointraUi—t,. splk>-l«t 
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DISTRIBUTION'. 

Inn-,,. .Mitchellvilh- .1185 (Kiclds) ; Slu-lby County, Decatur 
County (Fit/.patrick) : IJfnison (McHcnry); Keystone (Koch); Iowa 
City (Hitchcock); Sioux City {Miss Waki-ficld) ; I'arkersSurg 632 
(Stout) : Mt. Pleasant (Mills) ; Van Cleve (Warden) ; West Union, 
14,1,1 (Whitmorc); Am<-> i.U (Ball. lienrdslee, Hitchcock, Bessey, 
Thiirbcr. Van Hoiiten. I'. 11. Rolfs, Carver, C. A. Wilson 1093, 
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Weaver, 1159 Pammel) ; Johnson County (Shimek) ; Webster City, 
671, Missouri Valley, Logan (Pammel) ; Fayette (Fink) ; Alden 11 68 
(Stevens) ; Cedar Rapids (Shimek) ; Calhoun County (Rigg). 

North America. Fields and waste grounds. New Brunswick, Con- 
necticut (Hartford County, F. Wilson), Massachusetts (Reedvillc, 
Pammel), Michigan, (Grand Rapids, Crozier), Wisconsin (La 
Crosse, Pammel), Missouri (Eggert), Nebraska (McCook, Pammel, 
402) ; west to Idaho and Colorado (Denver and Golden, Pammel). 

General, Common in British Islands, France, Germany, north to 
Norway and east to Russia and Asia. 

12. BRIZA. 

Briza L. Sp. PI. 70. 1753. Endlicher. Gen. PI. 99. Bentham & 
Hooker. Gen.Pl. 3: 1194. Hackelin Engler & Prantl. Nat. Pflanz. Fam. II. 
2: 72. f. 83. Scribner. Bull. U. S. Dept. Agr. Div. Agros. 20: 144. /. 113. 
[Rev. Ed.] 

Spikelets many-flowered, rounded-ovate, or heart-shaped; rachilla 
Articulated above the empty glumes and between the florets; florets 
crowded, the uppermost usually imperfect. Glumes membranaceous, 
with broad, scarious margins, strongly concave, rounded on the back, 
and more or less ventricosc; empty glumes 2, subequal, shorter than the 
florets; floral glumes 3 to many-nerved, cordate at the base, awnless; 
palea much smaller than its glume, obtuse, 2-keeled. Stamens 3. 
Styles short, distinct; stigmas plumose. Annuals or perennials, with 
flat or convolute leaves, loosely-flowered and open, or narrow and spike- 
like panicles. 

There are 12 species of Hriza native to Europe; also occurring in 
northern Africa, Asia and South America; one species is naturalized in 
the eastern states and on the Pacific coast. 

1. BRIZA MEDIA. 

Briza media L. Sp. PI. 70. 1753. Watson and Coulter. Gray. Man. 
Bot. 663. pi. 10. (6ed.) Nash in Britton and Brown. 111. Fl. 1: 199. /. 
455. Bcal. Grasses N. A. 2: 520. Scribner. Grasses of Tenn. 7: 103. Bull. 
U. S. Dept. Agrl. Div. Agros. 7: 274. /. 268. (3ed.) 

DESCRIPTION. 

Quaking Gr.ass. A slender, erect perennial, i to 2 feet (1.5-6 
dm.) high, with rather short, tlat leaf hlades, and capillar>% spreadinjj; 
panicles, \\ to 5 inches (4-12 cm.) lonj^. Sheaths shorter than the in- 
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tcrnodes; ligule \ line (i mm.) long or less; leaf blades i to 3 inclies 
(2-8 cm.) long; i to 2i lines (2-5 mm.) wide. .Spikelets 2 to 2\ lines 
(4-5 mm.) long, 5 to i2-flo\vered, orbicular to deltoid ovate; empty- 
glumes I line (2 mm.) long; flowering glumes i to i^ lines (2-3 mm.) 
long, scarious margined. May to July. See figure 175 on page 250. 

DISTRIBUTION. 

loivn. Occasionally cultivated. 

North America, In fields and waste places from Ontario to Mass- 
dchusetts and Rhode Island. 

General. Great Britain, central Europe, Siberia and western 
Asia. 

13. POA. 

Poa L. Sp. PI 1753. Endlicher. Gen. PI. 98. Bentham & Hooker. 
Gen. PI; 3: 1196. Hackel in Engler & Prantl. Nat. Pflanz. Fam. II. 2: 
73. /. S5. Beauv. Agros. 70. pi. 14. Scribncr. Bull. U. S. Dept. Agr. 
Div. Agros. 20: 148. /. 117. [Rev. Ed.]. Kunth. Rev. Gram. 150. pi. 83. 
Steud. Syn. PI. Glum. 1: 249. 

Pseudopoa Koch. Linn. 21: 409. 

Leucopoa Griseb. Ledeb. Fl. Ross. 4: 383. 1853. 

Poidium Nees. Lindl. Introd. Nat. Syst. 450. 1835. (2 ed ) 

Dioicopoa E. Desv. in C. Gay. Fl. Chil. 6: 413. 

Spikelets ovate or lancc-ovate, laterally compressed, several (2-10) 
flowered, in an open panicle. Empty glumes mostly shorter than the 
flowers, the lower smaller; flowering glume membranaceo-herbaceous, 
with a delicate, scarious margin, compressed-keeled, pointless, 5-nervcJ 
(the intermediate nerves more obscure or obsolete) the principal nerves 
commonly clothed with soft hairs at and toward the often cobwebby 
base; palet membranaceous, two-toothed. Stamens 2 or 3. Stigmas 
simply plumose. Grain oblong, free. Culms tufted, from perennial 
roots; leaves smooth, usually flat and soft. (From the Greek name for 
grass or fodder,) 

Bentham & Hooker give the number of species at 80; Hackel rec- 
ognizes 100; Beal lists 43 species and 8 varieties; Heller gives 94 
species and varieties. Some authors have extended the number to 200; 
there can be no doubt that conservative botanists will reduce the num- 
ber of species given for North America. The genus is widely diffused 
over the temperate and cool regions in both hemispheres. They are 
also common in Alpine and Arctic regions; there are \try few representa- 
tives in the tropics. They arc excellent forage plants. 
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KEY TO THE SPECIES OF POA. 

Culms low and tufted, spreading, annual or biennial. 

Flowering glume S-nerved, not webby at the base P. annua, ^ 

Flowering glumes 3-nerved, or obscurely S-nerved, webby at the base 

— P. Chapmaniana, *. 

Culms low, geniculate-ascending, from a creeping rootstock, much flattened; 

panicle simple and contracted P. cofnpressa. * . 

Culms tall, terete, tufted, perennial. 

Flowering glumes 3 mm. or less long, web at base much shorter. 

Flowering glumes glabrous except for the web at base../*, debilis. ^ 

Flowering glumes pubescent on the midnerve only P, trivialis. ' 

Flowering glumes pubescent on the midnerve and marginal nerves, 

at least on the lower half. 

Flowering glume silky villous, long web at base. . ,P. Wolfii. •, 

Intermediate nerves obscure or wanting. 

Culm usually 4 dm. or less tall, the panicle usually less 

than 1.5 dm. long P, netnoralis. ' . 

Culm usually 6-10 dm. tall, panicle elongated, usually 2-4 

dm. long P. flava. ". 

Intermediate nerves prominent P. pratensis. •. 

Flowering glumes 4-5 mm. long, web at base long and copious, exceed- 
ing the scale P. arachnifera. '®. 

1. POA ANNUA. 

Poa annua L. Sp. PI. 68. 1753. Watson and Coulter. Gray. Man. 
Bot. 664. 1890. (6 ed.) Scribner. Grasses of Tenn. Bull. Univ. Tenn. Agrl. 
Exp. Sta. 7: 106. /. 141. 1894. Beal. Grasses of N. A. 2: 530. 1896. 
Nash in Britton and Brown. 111. Fl. 1: 201. /. 459. 1896. Scribner. Bull. 
U. S. Dept. Agrl. Div. Agros. 17: 237. /. 533. 1899. 

DESCRIPTION. 

Low Spear Grass. Annual Meadow Grass. A low, spread- 
ing^ annual, the erect or ascending, somewhat flattened stems 2 to I2 
inches (4-24 cm.) high. Sheaths smooth, lax; leaf-blade flat, smooth, 
spreading, I to li lines (2-3 mm.) wide, i to 3 inches (2-6 an.) lonp^. 
Panicle short, pyramidal, the primary branches spreading, solitary or in 
pairs. Spikelets ovate or oblong, three to six-flowered, about 2 lines 
(4 mm.) long; empty glumes somewhat unequal, the first one-ner\'cd, 
the second three-nerved; flowering glumes about i line (2 mm.) long, 
distinctly five-nerved, all the nerves more or less hairy below, the base 
of the flowering glume pilose. Palea two-keeled, keels hairy. May to 
September. 

Poa annua occurs only in cities. Especially in eastern Iowa. Found 
along the river as far north as Clinton and Mason City. It has been 
found in Iowa chiefly in shady lawns, and near buildings. 
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DISTRIBUTION. 

Iowa. Clinton, 246 (Pammel); Mt. Pleasant (Mills); Mason 
City (Pammcl). 

North America. Fields and waste places, dooryards, etc., through- 
out the United States and British America. New Jersey (Middle- 
town, Haistcd), Wisconsin (Madison, Pammel; Viroiqua, H, A., Pam- 




mel), Missouri (St. Louis, Pammel), Colorado (Ouray, Shear 1149), 
Utah (Ogden, Pammel 4O), Wyoming (Mud Creek, Pammel 928), 
Vancouver Island (J. McCoun). 

drneral. Great Britain, northern temperate and Arctic Europe, 
Asia, North Africa. 
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2. POA CHAPMANIANA. 

Poa Chapmaniana Scribn. Bull. Torr. Bot. Club. 21: 38. 1894. Beal. 
Grasses of N. A. 2: 545. 1896. Nash in BrittoD and Brown. 111. PI. 1: 
202. /. 460, 1896. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 7: 277 
/. 271. 1900. (3 ed.) 

Poacristata Chapm. Fl. S. States. 562. 1860. 

DESCRIPTION. 

Chapman's Spear Grass. A low, caespitose annual, 4 to 8 inches 
(1-2 dm.) high, with ascending, flat leaves, and usually narrow panicles, 
I to 3 inches (2-8 cm.) long. Sheaths close, mostly at the hase of the 
culm; ligule \ line (i mni.) long, truncate; leaf-blades J to 1 inch (1-2 
cm.) long, \ line (i mm.) wide or less, smooth. Spikelets three to 
seven-flowered, i^ to 1} lines (2^-3 mm.) long; empty glumes ahout 
equal, three-nerved, acute; flowering glumes wehbed at the base, obtuse, 
three-nerved, sometimes obscurely fivc-nervcd, the prominent nerves 
sometimes pilose for three-fourths of their length, the keel with a promi- 
nent, crest-like fringe. Dry, sandy soil. May to June. 

Voa Chapmaniana occurs in southeastern Iowa, especially in flood 
plains of streams. See figure 177 on page 256. 

DISTRIBUTION. 

loxva. Morning Sun (Carver); 1357, Ottumwa (Pammel) ; 
Iowa City (Hitchcock). 

North America. Dry, sandy soil, southern Illinois, to Mississippi 
and Georgia. 

3. POA COMPRESSA. 

Poa compressa L. Sp. PI. 69. 1753. Watson and Coulter. Gray. Man. 
Bot. 664. ^/. 7^. 1890. (6 ed.) Scribner. Grasses of Tenn. Bull. Univ. 
Tenn. Agrl. Exp. Sta. 7: 107. /. 143. 1894. Bull. U. S. Dept. Agr. Div. 
Agros. 17: 248. /. 544. 1899. Beal. Grasses of N. A. 2: 546. 1896. 
Nash in Britton and Brown. III. Fl. 1: 202. f. 461. 1896. 

DESCRIPTION. 

. Wire Grass. A slender, but rather rigid, perennial with much 
flattened stems, 6 to 20 inches ( 12-40 cm.) high, ascending from a more 
or less creeping base, and usually small, narrow panicles. Leaves about 
I line (2 mm.) long, abruptly pointed at the tip; ligule \ line (i mm.) 
long. Panicle expanded, or more often contracted, 1 to 3 inches (2-6 
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cm.) long, tlic equal, prfmarj' brandies in pairs; pedicels shorter than 
the spikelets, Spikelets lanceolate, five to nine-flowered, 2 to 3 lines 
(4-6 mm.) long; flowering giumes about ij lines (3 mm.) long, ob- 
scurely five-nerved, with narrow, scarious margins, the keel and lateral 




F(U. 177. rod CTiupmonJOna— ■, 
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Fio, i;S. I'va rompreuo-B, splktiete: b. 
HowerlDg glnmef.e.cro«iscoUaDotaalm;d,»otloD 
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nerves smooth, or silLy haired below. Palea two-nerved, ncrv« scabrous. 
Dry meadows and waste places. June to September. 

Poa compressa is extensively naturalized in most parts of Iowa, 
especially eastern, central, southern and northeastern Iowa. A valuable 
forage plant, yielding, however, less than bluegrass. 
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DISTRIBUTION. 

Joiia. Baxter (Williamson); 875, 856 and 1172, Alt. Pleasant 
(Mills) ; Armstrong (Cratt>0 ; 1138, Durant (Weaver) ; Ames (Sir- 
rine, Hitchcock, 152, Ball, E. R. Wilson, Rich and Gossard, C. A. 
Wilson, Bessey, Fisher, Crozier, Carver, Stewart) ; Sioux City, Clin- 
ton, Des Moines, Dakota City, 3191 Moulton, 1927 New Albin, 
Webster City, 1454 De Witt, 1427 Carroll, 906 Elmore, Minn., Iowa- 
Minnesota line, Jefferson, Marshalltown, Russell, Cedar Rapids, 786 
Marshalltovvn, 1244 Council Bluffs (Pammel) ; Gilbert, Jewell Junc- 
tion, Boone to Winterset (Carver) ; Chariton (Bennett) ; Lebanon 
(Sample) ; Mt. Zion (Moore) ; 22 Lebanon (Ball and Sample) ; 3276 
Ontario (Faurot) ; Chariton 676 (Mallon) ; 826 Belknap (Rankin) ; 
Marshalltown (Eckles) ; Muscatine (Rcppert) ; Tipton, Iowa City 
(Hitchcock) ; Keystone (K(Kh) ; Keokuk and Lee County (Shimek) ; 
Hamilton to Hancock County (Preston), Onslow (Cameron); Han- 
cock County, Unionville (Shimek) ; Decatur County (Shimek). 

A 0/7// America, Dry meadows and waste places, Newfoundland 
to New York (Parry), to South Carolina, Tennessee and westward; 
Illinois (Ogle County, Edwards), Missouri (St. Louis, Ej^^gcrt: Web- 
ster, Pammel), Nebraska (northeastern Nebraska, Clements, 2643; 
Grand Island, 115; McCook, 397, 403. Crete, 205, Pammel), North 
Dakota (Richburg, Condit), California (Mt. Shasta. Palmer, 2634). 

General. Great Britain, middle and southern Europe, Siberia, 
Kamchatka. 

4. POA DEBILIS. 

Poa debilis Torr. Fl. N. Y. 2: 459. 1843. Watson and Coulter. Gray. 
Man. Bot. 665. 1890. (6th ed.) Seal. Grasses of N. Am. 2: 539.1896. 
Nash in Britton and Brown. 111. Fl. 1: 206. /. 412. 1896. Scribner 
Bull. U. S. Dept. Agr. Div. Agros. 17: 239. /. 535. 1899. 

DHSCRIPTIOX. 

Weak Spear Grass. A slender, erect, smooth perennial, \\ to 2 
feet (3-7 dm.) hi^h, with rather short, Hat leaves, and noddini;, few- 
flowered, open panicles, 2 to 6 inches (4-12 cm.) long, spikelets \\ to 2 
lines (3-4 mm.) lonn, two to four-flowered, with unequal, acute 
empty glumes, broadly obtuse and scarious-tipped flowering glumes 
conspicuously webbed at the base. In rocky woodlands. May to July. 

Poa debilis has been found at one locality only in Muscatine 
Gjunty, Iowa. See figure 179, on page 258. 
17 
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DISTRIBUTION. 

/oita. Blue Grass (Barnes) ; Wild Cat Den (Reppcrt). 

Sorth America. Nova Scotia and New Brunswick, soutliward to 
Vtrmont (Charlotte, Pringle), Pennsylvania and westward to Minne- 
sota (Itaska Lake, Sandberg). 

5. POA TRIVIALIS. 

Poatriviaiis L. Sp. PI. 67. 1753. WatsoQ and Coulter. Gray. Man. 
Bot. 665. (6th ed) 1890. Scrtboer. Gr&sses of Tenn. Bull, Univ. Tenn. 
Aijrl. Exp. Sta. 7: 108. /. 145. 1894. Bull. U. S. Dept. Agr. Div- Agros. 17: 
243. /. 5S9. 1699. Beat. Grasses o( N. A. 2: 531. 1896. Nash in 
Britlonand Brown. 111. Fl. 1: 204. /. 468. 
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DESCRIPTION. 

Rough Stalked Meadow Grass. An erect perennial, i to 3 
feet (2-7 dm.) high, with flat leaves, open panicle, and no conspicuous 
rootstock. Culm rough or scabrous near the summit, not flattened. 
Sheaths a little scabrous; ligule 2 to 3 lines (4-6 mm.) long; leaf -blade 
3 to 6 inches (6-12 cm.) long, about 2 lines (4 mm.) wide, acute. 
Panicle narrowly pyramidal, 3 to 8 inches (6-16 cm.) long. Spikelets 
ovate, usually two-flowered. Empty glumes strongly keeled, very acute, 
the lower one-nerved, the upper broader and three-nerved ; flowering 
glume ovate-lanceolate, strongly five-nerved, fringed on the keel with 
silky hairs, otherwise smooth. Palea smooth. Meadows and roadsides. 
June to August. 

Poa trivialis occurs in southeastern Iowa as far north as Ames. 
The Ames and Cordova localities indicate that the grass is native. Ir 
is usually regarded as a native of Europe. 

DISTRIBUTION. 

Iowa, Sedan 3380, Ames 938 (Pammel) ; Ames 668 (Pammel and 
Combs). 

North America, Meadows and roadsides through eastern, south- 
ern and northern United States; Ohio (Columbus, Sullivant; Lancaster, 
Dr. Bigelow), Wisconsin (La Crosse, Pammel) ; Lineville, Centerville 
(Shimek). 

General. Great Britain, Germany to North Africa, Siberia, Da- 
huria. 

6. POA WOLFIl. 

Poa Wolfii Scribner. Bull. Torr. Bot. Club. 21: 228. 1894. Bull. 

Univ. Tenn. Agrl. Ex. Sta. 7: 110. pi, 38. f, 149. 1894. Britton and 

Brown. 111. Fl. 1: 207. /. 476. Britton Man. 140. 

P Wolfii (Vasey) Scribner. Beal. Grasses of N. A. 2: 553. (2d ed.) 
Pammel and Scribner. Proc. Soc. Prom. Agrl. Sci. 17: 102. Contr. 

i.S. C. Bot. Dept. 3. 

DESCRIPTION. 

Wolf's Meadow Gr.ass. A slender perennial, one to three feet 
high, with a loose, noddinjz; panicle. Sheaths rather loose, mostly shorter 
than the internodes, the lower scarlous; ligule one-half a line long; 
leaf-blade three to six inches long, one to two lines wide. Panicle slen- 
der, lax, three to six inches long, primar}- branches two to three, rarely 
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more, at each node of the main rachis. Spilteiets ovate, two to three 
lines long, three to five-flowered ; empts- glumes nearly equal, thrce- 
ncrved ; flowering glumes strongly keeled, lanceolate, fivc-ncrved. silky- 
villous along the margins and keels and with a copious long web at the 
base. Keels of the palea villous. This grass has been confounded with 
P. alsodes and P. autumnalis. It is closely related to the latter, but both 




empty ului 
havea tut 



I's are thrre- nerved, the flowerin;: irlumes a 
iif long, wcbby hairs at the base. 



DlbTRlRLTlON. 



of Vcllo« 



t )nl.^ found in northeastern lowu. Allamakee Count)-, hanks 
River. Rocks and rocky woods ( L. H. Pammel, E. On". 
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D. O. Wilson), associated with /ibtes balsamea. I'yruy arbulifoUn and 
Beiula papyrifera. 

General. Tennessee to Kansas, Illinois and Iowa, 

7. POA NEMORALIS. 

POanemaralis L. Sp. PI. 69. 1753. Watson and Coulter. Gray. 
Han. Bot. 664. 1890. <6th ed.) Beal. Grasses of N. A. S: 552. 1896. 
Nash in Britton and Brown. 111. FL. 1: 205. /. 470. 1896. Scribner. 
Bull. U. S. D«pt. Aftr. Div. Agros. 17: 250. /. 546. 1899. 

Poa caesia var. Urictior A. Gray. Man. Bot. 629. 1867. (Stbed.) 




Kia. IBS. Pwi rvmoraKt— a, empt? planus: h. Fro. IWi. P-mJI.i la—n. splkelpt; b, emptj glomes; ( 

flowerlDf slomcai c. palet, (Dtv. Agroa. U. 8. tInwrrlDg gLuniex, (Chsrlotte H. King, t 
Dept. Ait.) 
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DESCRIPTION. 

Wood Meadow Grass. A slender, erect and rather rigid peren- 
nial, ; to 2^ feet (iA-6 dm.) high, with narrow, flat leaves, and usually- 
open panicles 2 to 5 inches (4-10 cm.) long. Spikelets two to five- 
flowered, li to 2 J lines (3-5 cm.) long, with very acute empty glumes 
and faintly nerved flowering glumes, which are I to li lines (2-3 mm.) 
long, and webbed at the base. Dry or rather moist soil, Labrador and 
Newfoundland to Pennsylvania, westward to British Columbia, Idaho 
and Colorado. June to September. 

Poa nemoralis has been cultivated in central Iowa, where it per- 
sisted for a few years. It is not known to be a native of Iowa, althvough 
occurring in the vicinity of La Crosse, Wisconsin, on sandstone rocks. 

• distribution. 

Iowa. Ames, cultivated (Sirrine, Panimel, Crozier). The species 
has been found near La Crosse, VV^isconsin (Pammel). 

North America. Dry or rather moist soil, Labrador and New- 
foundland to Pennsylvania, westward to British Columbia, Idaho and 
Colorado (Cache, La Poudre River 17, Ft. Collins, Colorado Sprinjis, 
Golden, Rists' Canon, Beaver Creek, Pammel; Larimer County, Cran- 
dall; Parry), Wyoming (Williams 2943; Albany County, Nelson, 

1885; Yellowstone National Park, A. 5c E. Nelson; Sheridan County 
112, 113, 127; Sherman, 247; New Castle 155, Pammel; Fuller's 
Ranch, Black Fork, Pammel, Johnson, Buchanan and Lummis), LUah 
(southern Utah, Parry; Haydens' Fork 153, and Smith's Fork, Pam- 
mel and Stanton), New Mexico (Parry, 233), Wisconsin (La 
Crosse, C. M. King), and Minnesota (Carleton, Sandberg). 

General, Great Britain, Germany, Arctic and northern Europe 
to the Mediterranean Sea, Siberia to the Himalayas. 

8. POA FLAVA. 

Poa f lava L. Sp. PI. 68. 1753. Beal. Grasses of N.A. 2: 550. 1896. 
Nash in Britton and Brown. 111. Fl. 1: 205. /. 471, 1896. 

Poa serotina Ehrhart. Beitr. 6: 83. 1791. Watson and Coulter. Gray. 
Man. Bot. 665. 1890. (6th ed.) 

DESCRIPTION. 

Fowl Meadow Grass. Culms i^ to 5 feet (4-12 dm.) tall, erect, 
simple or rarely branched, smooth, glabrous. Sheaths usually shorter 
than the internodes, smooth and glabrous; ligule i to 2 lines (2-4 mm.) 
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long; leaves 2 to 6 inches (4-12 cm.) long, i to 2 lines wide, smooth or 
rough; panicle 6 to 13 inches (12-26 cm.) in length, open, the branches 
spreading or ascending, 2 to 5 inches (4-10 cm.) long, divided and 
spikelet-bearing above the rriiddle; spikelets three to five-flowered, i^ 
to 2 lines (3-4 mm.) long; empty glumes acute, glabrous, rough above 
on the keel, the lower usually i -nerved, the upper th ree- nerve d ; flower- 
ing glumes obtuse, somewhat webby at the base, i to li lines (2-3 mm.) 
long, silky-pubescent on the lower half of the marginal nerves and the 
mid-nerve, the intermediate nerves obscure or wanting. July to August. 
Poa flava is common along streams in northern, eastern and central 
Iowa. A good forage grass. See figure 183, on page 261. 

DISTRIBUTION. 

loiva. North Ames (Fawcett) ; Ceylon 3306, Elmore, Minn., 
Iowa-Minnesota line 1044, New Albin 898, Ledyard 891, New Albin 
1009, Dakota City, Steamboat Rock 2329, Marshalltown, Humboldt, 
Council BlufiFs 1283 (Pammel) ; Spirit Lake (Shimek) ; Ames (Zmunt, 
4, Ball and Sample, P. H. Rolfs, Sirrine, Pammel and Hodson, Hitch- 
cock, Crozier, Stewart, Beardslee, Weaver) ; Steamboat Rock 3167 
(Miss King) ; Sioux City (Miss Wakefield) ; Iowa City (Hitchcock) ; 
Emmet County, Armstrong (Cratty) ; Jewell Junction 912 (Carver) ;- 
Hamilton County (P. H. Rolfs) ; Hull (Newell) ; Lc Claire (F. M. 
Rolfs) ; Clermont 2078 (Walker) ; Rock Rapids (Shimek) ; Marshall- 
town 285 (Eckles) ; West Union (Whitmore) ; Iowa City (Hitchcock 
and Macbride) ; Mason City, Hanlontown (Pammel). 

North America. In swampy places, Nova Scotia and New Bruns- 
wick to Vancouver Island (J. McCoun), south to New York (Parry), 
New Jersey, Ohio (Painsville, Beardslee), Illinois, Wisconsin (La 
Crosse, Pammel 3369), Minnesota (Sandberg), South Dakota (Grif- 
fith 823), Colorado (Hall and Harbour; Ft. Collins, Crandall ; Lead- 
ville, Trelease; Ft. Collins and Greeley, Pammel), New Mexico (Las 
Vegas, Vasey 144), Washington (Ophir, Elmer), Oregon (Howell), 
Montana (Craig), Arizona (Palmer). 

General, Middle and southern Europe to northern Africa and 
Asia, in Siberia and Asia Minor to the Himalayas. 

9. POA PR AT EN SIS. 

Poa pratensis L. Sp. PI. 67. 1753. Watson and Coulter. Gray. Man. 
Bot. 665. 1890. (6th ed.) Scribner. Grasses of Tenn. Bull. Univ. Tenn. 
Ajrrl. Exp. Sta. 7: 108. /. 144 1894. Bull. U. S. Dept. Agrl. Div. Agros. 
7: 279. /. 27J. 1900. (3d ed.) Beal. Grasses of N. A. 2: 543. 1896. 
Nash in Britten and Brown. 111. Fl. 1: 204. /. 466. 1896. 

Poa praUnsis ysLT. an^ustifolia Kunth. Enum. 1: 353. 1833. 
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DESCRIPTION. 



Kentucky Blue Grass, June Grass. An erect perennial, i to 
3 feet (2A-7 dm.) high, with smooth stems, flat leaves, open pnnicle 
and extensively creeping rootstocks. Sheaths smooth, ligule about 1 line 
(! mm.) long; leaf-blade, 4 to 10 inches (8-20 cm.) long, i to 3 lines 




(1*6 mm.) uitie, apex abruptly pointed. Panicle pjramidal, 3 to 7 
indies {6-14 cm.) long, the primary branches usually in threes or fives. 
Spikeleti about 2 lines (4 mm.) loni;, three to Kve-flowered, mostly on 
verj- short, scabrous pedicels; empty glumes a little unequal, the first 
narroivly-lanccolatc and usualh one-nerved, tiie second broader and 
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three-nerved, flowering glumes ovate, scarious toward the apex, five- 
nerved, the nerves silky-hairy below, and with a small tuft of cobwebby 
hairs at the base. May to July. 

Blue grass ocxurs in all parts of Iowa, but probably only as an in- 
troduced plant. The earliest settlers brought the seed with them. The 
species takes kindly to all kinds of soil except the very low grounds. It 
is commonly found in woods, and is now displacing the wild prairie 
grasses in unbroken sod. Poa pratensis is the most valuable pasture grass. 
in Iowa. It runs into many varieties. 

DISTRIBUTION. 

loiua. Steamboat Rock, Pine Creek (Miss King); 3214 Mason 
City, 3215 Calmar Junction, 2260 Des Moines, 661 Missouri Valley, 
1508 Wall Lake, 2143 Bloomfield, Sioux City, 1025 Story City, Logan, 
Jefferson, Carroll, Council Bluffs, 661 Missouri Valley, 2124 
Wall Lake Panimel) ; 3162 Lansing, 3195 Steamboat Rock 
(Miss King); 633 Parkcrsburg (Stout); Corwith (Pierson) ; 3297 
Red Oak (Miller); 1142 Durant (Weaver); 1121 Alden (Stevens): 
2258 Mt. Pleasant (Mills); Morning Sun (Carver); 2075 and 2076 
Clermont (Walker) ; Ames (Stewart, P. H. Rolfs, Fred Rolfs, Sirrine. 
1 158 Pammel, Beardslee, Fisher, Weaver, Crozier) ; 2057 Mt. 
Pleasant (Mills) ; Mt. Zion (Moore) ; Sioux City (Miss Wake- 
field) ; 1069 Emmet County (Cratty) ; Marshalltown (Eckles) ; 
Fayette (Fink) ; Wheatland (Ball) ; Dysart (Miss Sirrine) ; Monti- 
cello (Bessey) ; Johnson County, High Bridge, Dallas Count}- 
(Shimck) ; Iowa City (Macbride, Preston) ; Emmet Count}' (Cratty) ; 
Calhoun County (Rigg) ; Wall Lake (Pammel) ; Mahaska County 
(White); Ft. Dodge (Olson). 

North America. Fields and meadows throughout the L'nited 
States and British America; Massachusetts (Cambridge, Pammel ),^ 
Illinois (East St. Louis, Eggert), Missouri (St. Louis, Pammel), South 
Dakota (Brookings, Williams 2227), Nebraska (Hastings 116 and 
94, McCook 393, Oxford, Grand Island 69, Pammel), Colorado 
(Larimer Count), Colorado Springs 290 and 264, Stove Prairie Hill,. 
Ft. Collins, Beaver Creek, La Porte, Cache La Poudre River, Pammel),. 
Wyoming (Albany County, A. Nelson; Sherman 244, Pammel; Sheridan 
County, Pammel and Stanton ; Black's Fork, Pammel, Buchanan, John- 
son and Lummis, 922 and 1681), Utah (Ft. Douglas, Pammel, John-- 
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son, Buchanan and Lummis; Rhodes Canon, alt. 9800 ft., Pammel and 
Stanton; Mill Creek 156, Wilson's Peak 158, Painmel and Stanton). 
General, Great Britain, Germany to Switzerland and arctic re- 
gions of Europe. 

10. POA ARACHNIFERA. 

Poa arachnifera Torr. Marcy. Exp. Red River La. 301. 1853. Beal. 
Grasses of N. A. 2: 535. 1896. Scribner. Bull. U. Uept. Agrl. Div. 
Agros. 17: 246. /. 542, 1899. 

Poa arachnifera Buckley. Scribner. Grasses of Tenn . Bull. Univ. 
Tenn. Agrl. Exp. Sta. 7: 110. /. 151. 1894. 

DESCRIPTION. 

Tkxas Blue Grass. A rather strong growing perennial, i to j 
feet (2-7 dm.) high, witli an extensively creeping root-stock, longleaves, 
and narrow, densely flowered panicle. Sheaths firm, striate, smooth; 
ligule about i line (2 mm.) long; leaf-blade flat, scabrous on the upper 
surface, smooth beneath, the lower 6 inches to 2 feet ( 1-5 dm.) ionj:, the 
upper 2 to 4 inches (4-8 cm.) long, i to 2 lines (2-4 mm.) wide, blunt- 
pointed at the apex. Spikelets ovate-lanceolate, 2 to 4 lines (4-.S www.) 
long, three to seven-flowered; empty glumes unequal, acute, the lirst one- 
nerved, the second three-nerved, scabrous on the keels; flowcrinLT :j;lufries 
five-nerved; in the fertile plant the nerves are hairy and there is a very 
copious tuft of long, cobwebby hairs at the base; in the sterile or stam- 
inate plants the flowering glumes are smooth. Palea two-keeled, keels 
hispid and subaristate-pointed. Staminate and pistillate plants alike, 
differing only in the wooliness of the flowering glumes. April to June. 

Texas blue grass has been cultivated in central Iowa, where it is 
entirely hardy. The species has persisted for several years. See figure 
186, on page 265. 

DISTRIBUTION. 

Iowa, Ames (Sirrine). 

North America, A native of Texas (Buckley) ; introduced into 
cultivation in some of the southern states. 

14. SCOLOCHLOA. 

Scohchloa Link. Hort. Berol. 1: 136. 1827. 

Grapkepharum Dcsv. Nouv. Bull. See. Philom. 2: 189. 1810. Journ. 
Hot. 1: 71. 1813. Bentham and Hooker. Gen. PI. 3: 1197. Hackel in 
Engler and Prantl. Nat. Pflanz. Fam. II. 2: 74. Scribner. Bull. U. S. 
Dcpt. ArtI. Div. Agros. 20: 151. /. 120. (Rev. ed.) 

^ r»iMto Endlicher Gen. PI. 91. 

Flumima Pries. Summ. Scand. Veg. 247. 1846. 
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Spikelets two to four-flowered, subterete. Rachis hairj' at the base 
of the flowers, ending in a naked pedicel. Empty glumes concave, mem- 
branaceous, unequal, the outer three-nerved, acute, the inner five-nerved, 
toothed at the apex, nearly equalling the flowers; flowering glume more 
rigid, prominently seven-nerved, toothed at the apex; nerves all parallel. 
Stamens 3. Stigmas plumose. Ovary hair>\ Tall perennials, growing 
in water, with loosely sheathing leaves, and spikelets in a lax panicle. 
(Name probably from the Greek words for prickle and grass.) 

Bentham & Hooker, as well as Hackel, give the number of species 
as two ; they are found in the north temperate zones of both continents ; 
one species is common to North America, Europe and Asia. 

1. SCOLQCHLOA FESTUCACEA. 

Scolochloa festucacea Link. Hort. Berol. 1: 137. 1827. Watson and 
Coulter. Gray. Man. Bot. 666. />/. 15. 1890. (6th ed.) 

Scolochloa arundinacea {h\xi)s..) MacMillan. Heal. Grasses of N. A. 
2: 559. /. 112. 1896. 

Scolochloa festucacea (Willd.) Link. Nash in Britton and Brown. 111. 
Fl. 1: 209 /. 482. 1896. Scribner. Bull. U. S. Dept. Agjl. Div. Agros. 
17: 271. /. 567, 1899. 

A rundo feslucacea VI illd. Enum. 1: 126. 1809. 

DliSCRIPTIOX. 

Fescue Scolochloa. A stout, erect, glabrous perennial, 2-\ to 4 
feet (9-15 dm.) high, wuth long, flat leaves, and open panicles,. 8 to 15 
inches (16-30 cm.) long. Spikelets three to five-flowered, 3 to 4 lines 
(6-8 mm.) long, with unequal, acute, outer glumes, and seven-nerved, 
scabrous flowering glumes which have a tuft of hairs at the base. Wet 
^irounds or in shallow water. June to August. 

DISTRIBUTIOX. 

loicYi. Gridlcy 3225 (Pammel) ; Emmet County, Armstrong 1049 
(Cratty) ; Kossuth Count)^ (Pammel). 

Xorlh America. Wej grounds or in shallow water, Minnesota, 
Iowa to Nebraska, and northward to Manitoba and Assiniboia. 
Gencrol. Northern Europe and Siberia. 
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LYCERIA. 



Ciyceria R. Hr, Prod. 179. 1«10. Endlicher. Ceo. PI. 98. Benlhara 
and Hooker. Gen. PI. 3; 1197, Hackel in Engler and PranU. Nat. PUanz, 
Fam. II. 2: 74. /. S6. 

Panicularia Fabr. Enum. PI. Hort, Helrasl. 373, 1763. Scribner. 
Bull. U. S. Dept. Agrl. Div. Agros. 20; 153. /. 122. [Rev. ed.-] 

Hydroehloa Hartm, Gram. Scand. 8: 1819. 

Porrottrantkt Steud. Syn. Glum, I: 287. 1855. 

Splkelets terete or Hattisli, several tu many-Howereii ; the fiowers 
mtistly earlydeciiliious by tlic breaking up of the rachis into joints, leaving; 
the short and unequal, one to three-nerved, membranaceous, lower glumes 
behind. Flowering giume and palet naked, of a rather lirm te.vturc, 
nearly equal; the glume rounded on the back, scarinus (and sometimes 
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obscurely toothed) at the blunt or rarely acute summit, glabrous, prom- 
inently five to seven-nerved, the nerves parallel and separate. Squamu- 
lae fleshy and truncate, or none. Stamens commonly 2. St}'les present ; 
stigmas compoundly plumose. Ovarj- smooth. Grain oblong, free, the 
furrow very narrow or none. Perennial, smooth, marsh grasses, mostly 
with creeping bases or root-stocks; spikelets panicled. (Name from the 
Greek word for siceet, in allusion to the taste of the grain.) 

Bentham & Hooker give the number of species as 30; reduced, how- 
ever, by Hackel to 16; several of the included species in Bentham & 
Hooker are excluded because of their lack of affinity with Glyceria. The 
Section Atropis of Bentham & Hooker is excluded by Hackel and the 
genus Puccinellia is placed under Atropis. Beal recognizes ten species 
of Glyceria for North America. 

KEY TO THE SPECIES OP OLYCBRIA. 

Spikelets ovate or oblong; panicle open. 

Spikelets 2-3 mm. long, branches of the panicle often drooping. 

— G. nerz'ata.K 
Spikelets 4-6 mm. long, branches of the panicle erect or ascending. 

— G. Americana.*. 
Spikelets linear, 12 mm. long or more, panicle long and narrow. 
Flowering glume thick, hispidulous all over, truncate at the apex. 

— G. fluitans.*. 

Flowering glume thin, hispidulous on the nerves only, rounded at the 

apex G, borealis.*. 

1. GLYCERIA NERVATA. 

Glyceria nervaia Trin. Mem. Acad. St. Petersb. VI. 1: 365. 1831. 
Watson and Coulter. Gray. Man. Bot. 667. pi. 10. 1890. (6 ed.) Scribncr. 
Grasses of Tenn. Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 112. /. 153, 1894. 

Panicularia nervaia Kuntze. Rev. Gen. PI. 2: 783. 1891. 

Panicularia nervaia (Willd.) Kuntze. Beal. Grasses of N. A. 2: 
567. 1896. Nash in Britton and Brown. 111. Fl. 1:212. f.488. 1896. 
Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 7: 287. /. 281. 1900. (3 ed.) 

Poa nen>ata Willd. Sp. PI. 1: 389. 1798. 

DESCRIPTION. 

Nerved M.axxa Grass. A leafy perennial, 1 to 3 feet (2-6 dm.) 
hijzli, with an expanded, nodding panicle. Sheaths scabrous, ligule i to 
2 linc> (2-4 mm.) lon^, broadly truncate; leaf-blade 2 to 5 lines (4-10 
mm.) wide, 6 to 12 inches (12-24 cm.) long, more or less scabrous 
above, abruptly acute. Panicle 3 to 12 inches (6-24 cm.) long, usually 4 
or 5 inches (8 or 10 cm.), pyramidal, the spreading branches usually 
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•drooping. Spikelets i to 2 lines (2-4 cm.) long, three to seven-flowered, 
obtuse ; empty glumes, rather broadly ovate, less than ^ line ( i mm. ) 
long; flowering glumes truncate-obtuse, ^ to i line (li to 2 mm.) long, 
and strongly seven-nerved. Paleas two-toothed. Verj- variable in size. 
Wet meadows, marshes, moist thickets etc. June to September. See 
figure 188, on page 269. 

Nerved manna grass is common throughout the state in low 
meadows, but most abundant in the northern sections. It occurs in con- 
siderable abundance in southwestern Iowa, in Fremont and Page 
counties. It has little agricultural value. 

DISTRIBUTION. 

loiia. Nodaway River (Stewart) ; Ames (Hitchcock, 5 Ball and 
Sample, Bessey, 6 and 7 Beardslee, Crozier, 175 Ball, P. H. Rolfs, 
Stewart, C. A. Wilson, Pammel, 14 Ball) ; 6 Elmore, Minn., Minne- 
sota-Iowa line, 13 10 Council Bluffs, 3363 and 3364 Spirit Lake, 2255 
Des Moines (Pammel) ; Jewell Junction (Carver) ; Mt. Pleasant 867 
(Mills) ; Tama County (Sirrine) ; Iowa City (Hitchcock) ; Johnson 
Count}' (Shimek) ; Armstrong (CrattyO ; Story City 777 and 1024 
(Pammel and Beyer) ; Decatur County (Fitzpatrick) ; Sioux City (Miss 
Wakefield) ; Birmingham 940 (Pammel) ; High Bridge, Dallas County 
(Shimek); Hamilton to Hancock County (Preston); Ogden (Pam- 
mel) ; Ft. Dodge (Oleson). 

North America, Wet meadows, marshes, moist thickets, etc., New- 
foundland, New York (Parry), Massachusetts (Pammel), south to 
Florida, Wisconsin (La Crosse, Pammel), Illinois (Redbud, Pammel), 
Minnesota (Itaska Lake, Sandberg), Nebraska (Savage, Reefe), Mis- 
souri (St. Louis, Forest Park, Eggert; Washington, Pammel; 8979 
Nelson), Colorado (Larimer County', Crandall), Wyoming (Sheridan, 
Pammel; Black's Fork, Pammel, Johnson, Buchanan and Lummis; 
New Castle and Sherman, Pammel), Idaho (Sandberg, Heller and 
McDougal), Utah (Parry and Palmer). 

General. Introduced in France. 

2. GLYCERIA AMERICANA. 

Glyceria Americana Pammel nov. comb, 
Poaaquatica var. Americana Torr. PI. U. S. 1: 408. 1824. 
Glyceria grandis S. Wats. A. Gray. Man. Bot. 667. 1890. (6 ed.) 
Glyceria aquaiica Smith. Scribner. Grasses of Tenn. Bull. Univ. Tenn. 

Agrl. Exp. Sta. 7: 112. /. 152. 1894. 

Panicularia Americana (ToTT.) MacM. Met. Minn. Val. 81. 1892. 

Bcal. Grasses of N. A. 2: 568. /. IM. 1896. Nash in Britton and Brown. 111. 

PI. 1: 212. /. 489. 1896. Scribner. Bull. U. S. Dept. Agr. Div. Agros. 7: 

286./. 280. 1900. (3.ed.) 
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DESCRIPTION. 

Reed Meadow Grass. A stout perennial, 3 to 5 feet (6-10 dm.) 
high, with an ample, open panicle, and rather broad, flat leaves. Sheaths 
mostly smooth, and closed nearly to the top; ligule about i line (2 mm.) 
long; leaf-blade 3 to 6 lines (6-12 mm.) w^ide, 10 to 20 inches (2040 
cm.) long, smooth on the lower surface, scabrous above. Panicle oblong- 
pyramidal, 8 to 16 inches (16-32 cm.) long, branches finally widely 
spreading. Spikclets narrowly oblong, five to seven-flowered, usuall>- 
purplish; U to 3 lines (3-6 mm.) long, empt>' glumes ovate-lanceolate, 
obtuse or acute, slightly unequal, the second the larger, about i line (2 
mm.) long; flowering glume ovate, obtuse; about i line (2 mm.) long, 
strongly seven-nerved. Paleas two-toothed, about equaling their glumes. 
Shaded banks of streams, wet meadows, moist thickets, etc. June to 
August. See figure 188, on page 274. 

Reed meadow grass is common in the lake region of northern 
Iowa, and along the borders of streams in eastern and central Iowa. 

DISTRIBUTION. 

loiia. Battle Creek 1029 (Preston) ; 1921 Elmore, Ledyard, 3359 
Spirit Lake, 3222 Gridley, 3177 between Armstrong and Gridley (Pam- 
mel) ; Algona (Hitchcock) ; 3273 Robertson (Hunt) ; Ames (Sirrine) : 
3 Ames (Ball and Sample) ; 1464 West Union (Whitmore) ; 5 near 
Poorest City (Shimek) ; 1115 Armstrong (Cratt}0 i Winneshiek County 
(Bartsch and Fitzpatrick) ; 3310 Ceylon (Pammel) ; Hamilton to 
Hancock County (Preston). 

North J incrica. New Brunswick to Alaska, south to Massachu- 
setts (Brookline, Pammel), New York (Parr)), Pennsylvania, Ten- 
nessee, Wisconsin (La Crosse 3299 and 3232, Bloomingdale, Pammel), 
Minnesota (1228 Sandbcrg), Dakota (V^alley City, Craig), Nebraska, 
New Mexico, southern California, Colorado (629 Hall and Harbour; 
Larimer County, Crandall), Wyoming (Williams; Black's Fork, Pam- 
mel and Johnson : Sherman and New Castle, 146 A. Pammel). 

3. GLYCERIA FLUITANS. 

Glyceria fluitansK. Br. Prod. Fl. Nov. Holl. 1: 179. 1810. Watson 
and Coulter. Gray. Man. Bot. 667. 1890. (6 ed.) Scribner. Grasses of Tenn. 
Bull. Univ Tenn. Agrl. Exp. Sta. 7: 113. /. 156 1894. 

Panicularia fluitans Kuntze. Rev. Gen. PI. 782. 1891. 

Panicularia fluitans (L.) Kuntze. Beal. Grasses of N. A. 2: 569. 
1896. Nash in Britton and Brown. 111. Fl. 1. 2\Z, f. 492. 1896. Scribner. 
Bull. U. S. Dept. Agrl. Div. Agros. 7: 291. /. 285, 1900. (3ed.) 

Festuca fluitans L. Sp. PI. 75. 1753. 
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Floating Manna (Irass. An errcr i;r:Lss. ^ to 5 fttrt (6-10 lim. ) 
high, with somewhat flattened culms, lotifr leaves, and a iiarrmv panicle, 
1 foot (2J dm.) long. Lower panicle-branches finally sprcadinf;. Spike- 
lets linear, cv-lindricai, !, to 1 inch {1-2 cm.) lonp:, seven to tliirteen- 




FlO. IS>. tilurrrlaAmcricona a. -Eiplk.-l.'I : 
b. emptruid flowering glnniea. lIHv. Agnn b. Ilow 
U. a Dopt. AbtI. ) H Depi. Atrl, 1 

riouered; empty Kliinies hniad. hyaiiiic, faintly niTvcil m-ai the lia- 
thc first about U lines (,i mm.) lonn, the second a little loniici": '5<mc 
inc fflumes about ,i lines (fi mm.) liiti^. sevcii-nervcil, si-ahrous. <ibtii^ 
entire at the apex or <)lwcnrely tnothed. Wet places, often in ruiniii 
water. June ti> Scptcnibo-. 
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Common in eastern Iowa, especially along the Mississippi river. Ic 
forms floating islands in slow-moving and sluggish lakes and ponds. 

DISTRIBUTION. 

Iowa, 761 Armstrong (Pamhiel and Cratty) ; 669 Gilbert 
(Combs and Ball) ; Ames (Crozier) ; Wilton (Hitchcock) ; Ames 
(Hitchcock); Mt. Pleasant (Mills); 1048 Armstrong (Cratty); 
Muscatine 1301 (Reppert) ; 968 Story City (Pammel and Stewart) ; 
Ames 669 (Ball and Combs) ; Hamilton County (P. H. Rolfs) ; John- 
son County, Armstrong (Cratty). 

North America. Wet places, often in running water, Newfound- 
land to Alaska, south to New York (Parry), District of Columbia 
(Washington, Vasey), Ohio ( Worthington, Horr), North Carolina, 
Tennessee, Te\as and California (Yosemite, Bolander), Montana (J. 
Craig), Illinois (Lake View, Pammel). 

General. Europe, Great Britain, Germany, etc., to Siberia to the 
Himalayas to northern Africa and Australia. Cosmopolitan. 

4. GLYCERIA BOREALIS. 

Glyctria borealis Pammel Nov. Comb. 

Glyceria fluiians var. angustata Vasey. Proc. Port. See. Nat. Hist. 2: 
91. 1895. 

Panicularia borealis Nash. Bull. Torr. Hot. Club. 24: 348. 1897. 
Britten and Brown. 111. Fl. 3: 505. /. 491a. 1898. 

DESCRIPTION. 

Slender Manna Gr.vss. Culms erect from a creeping base, i^ 
to 5 feet (4.5-15 dm.) tall; sheaths generally longer than the internodes, 
almost closed, the uppermost one enclosing the base of the panicle; 
leaves linear, acuminate, 2 to 4 inches (6-12.5 cm.) long, 2 to i\ lines 
(4-5 mm.) wide; panicle slender, the cxserted portion i to i^ feet (3- 
4 dm.) long, its branches appressed or nearly so; spikelets compressed- 
cylindric, i to \\ inches (2-2.8 cm.) long, seven to twelve-flowered; 
empty scales one-nerved, flowering scales scabrous all over, seven-nerved, 
about 2} lines (5 mm.) long, the obtuse apex obscurely and irregularly 
few-toothed ; palet about 6 mm. long, acuminate, a little exceeding the 
scale. July to September. See figure 191, on page 276. 
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DISTRIBUTION. 

Iowa, Ames (Carver) ; 761 Armstrong (Pammel and Cratty) ; 
Jewell Junction (Carver). 

North America, From Maine to New York, Ohio (Painsville, 
Beardslee) ; California, Colorado (Grand County, Shear and Bessey), 
Washington and northward. 

16. FESTUCA. 

Festuca L. Sp. PI. 73. 1753. Endlicher Gen. PI. 101. Bentham and 
Hooker. Gen. PI. 3: 1198. Hackel in Engler and Prantl. Nat. Pflanz. Fam. 
II. 2: 74. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 20: 155. /. 124. 

Schedonorus Be&uy . Agrost. 99. 1812. 

yulpia Gmel. Fl. Bad. 1:8. 1805. 

Mygalurus Link. Hort. Berol. 1: 92. 1827. 

Loretia Dur. Jour. Rev. Sci. Nat. 2: 238. 1874. 

Spikelets three to many-flowered, panicled or racemose; the flowers 
not webby at base. Lower glumes unequal, mostly keeled. Flowering 
glumes chartaceous or almost coriaceous, roundish (not keeled) on the 
back, more or less three to five-nerved, acute, pointed, or often bristle- 
awned from the tip, rarely blunt; the palet mostly adhering at maturity^ 
to the enclosed grain. Stamens i to 3. Flowers, and often the leaves, 
rather dry and harsh. (An ancient Latin name of some kind of grass; 
of uncertain meaning.) 

Bentham & Hooker give the number of species at 80, found chiefly 
in north temperate regions, although some authors extend the number to 
2,^0. Heller gives 36 for North America. 

KEY TO THE SPECIES OF FESTUOA. 

Low plants, leaves short, very narrow, 2mm. wide or less, mostly 
involute; flowering glumes awl-shaped, mostly awned. 

Low annual or biennial; panicle spike-like, one-sided; flower- 
ing glumes long awned F. octoflora} . 

Perennial from root-stocks; panicle often red, open in flower- 
ing, contracted in fruit, awn short or wanting../', rubra}. 
Taller plants, leaves long, usually 4mm. wide or over, flat; flowering 
glumes oblong or lanceolate, usually awnless. 

Panicle contraoted, spikelets 5-10-flowered; flowering glumes 

5-7 mm. long F. praUnsis.^ . 

Panicle open; spikelets 3-6-flowered; flowering glumes about 
4 mm. long. 

Spikelets very broad; panicle branches spikelet-bearing 

from the middle or below. . . . F. Shoriii,^ . 

Spikelets lanceolate, panicle branches long, finally 
nodding, spikelet-bearing at the ends.. /^. nutans.^. 
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1. FESTUCA OCTOFLORA. 

h'esluca octotlora Walt. Fl. Car, 81. 1788. Beal. Grasses otN. A. 2: 
586. 1896. Nash m Britton and Browo. 111. Fl. 1: 216. /. -191. 1896. Bull. U. 
S. Dept. Agrl. Uiv. Agros. 17: 284. (. SSO. 1899. 

Fesluca Unelia Willd. Watson and Coulter Gray. Man. Bot. 669. 1890. 
(6ed,) 

i)i:sCRii'Tio\. 

Si.LNDiLR Fkscui-. tjR,\ss. A sicmttr, erect, niure or less :aespili>'-i- 
annual. }. m 2! feet ( i-t dtu.) Iiiijh. with narrniv, simple panicles, [ M 
7.', inches (2-1 S cm.) lon^. Spikelets live to thirteen -flowered, t, to 5 
lines (O-io mm.) lon^. \\ itli sliirhtlv iLneqiial, acute, empty tihmies ami 




.ChnrluMclI. K: 



..iit,rnlQnii-«:k splkslet. (EMt. ^mom. 
a. Dfpt. AeD. ) 
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narrow, usually scabrous, short-awned or nearly awniess Howering 
glumes li to 2i lines (3-5 mm.) long. May to August. 

Festuca octo flora is common in sandy soil and on gravelly knolls 
in all parts of the state. Ver\' variable as to size. 

DISTRIBUTION. 

Iowa. Greenfield (Stewart) ; 131 Ames, 1363 Cordova, Jeffer- 
son (Carver); 1366 Cordova (Pammel); Lyon County, Johnson 
County, I Cedar Rapids (Shimek) ; Des Moines (Carver) ; 1031 Har 
court (Danielson) ; Iowa City (Hitchcock) ; Sioux City (Miss Wake- 
iield) ; Winterset (Carver) ; Ames (Crozier, Hitchcock, Bessey) ; 
Hamilton County to Hancock County (Preston) : Johnson County 
(Shimek, Macbride, Hitchcock) ; Cedar Rapids, Lyon County northwest 
corner of state (Shimek) ; Johnson County (AL'ss Lindcr). 

North America. From Ohio (Baltimore Horr; Lancaster SuUi- 
vant), South Carolina (Pickens County, Anderson), to Florida, Illinois 
(Mead; Red Bud and I^ake \'iew, Pammel), W^isconsin (La Crosse, 
Pammel), Minnesota (Carmen County, Sandberg), Nebraska (70 
Alma. 394 and 406 McCook, 369 Grand Island, Crete, Pammel), 
Missouri (Crystal City, Pammel), Texas (Coleman), Arkansas (Har- 
vey), Colorado (Ft. Collins, Denver and Golden, Pammel), WVoming 
(New Castle, Pammel), I tah (i()0(), 88b and 885 Black's Fork and 
La Motte Peak), Utah and Arizona (Palmer), Idaho ( I^'wiston, 
Sandberg, Heller and McDougal), California (Parry). 

2. KESTUCA RUBRA. 

Festuca rubra L . Sp. PI. 74. 1753. Nash in Rritton and Brown. 111. 
Fl. 1: 216. /. 499. 

DHSCRII»TION. 

Red Fescue CjRass. Krect, smooth and glabrous, from under- 
ground root-stocks. Culms simple, i.\ to i\ feet (4.5-7.5 dm.) tall. 
Sheaths shorter than the internodes; ligule very short, truncate; culm 
leaves finely pubescent above, short, erect: basal leaves involute, 3 to (> 
inches (7-14 cm.) long. Panicle often reddish, expanded when \n 
flower, contracted in fruit, 2 to 5 inches (5-12 cm.) in length. Spike- 
lets 4 to 6 lines (2-,^ mm.) long, three to ten-flowered. The lower 
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glumes are acute, unequal, the first one-nerved, shorter than the 
three-nerved second; flowering glumes 3 lines long. Awns of" 
less length than the flowering glume. July to August. 




Ing glome Knd pklet. 



DISTRIBUTION. 



Iowa. Dysart (Sfrrinc) ; 670 Dysart (Miss Sirrine) ; Ames (Sir- 
rine). See page 281, foot note, for Feslaca ovina. 

North America. Colorado (Larimer County, 70 Pammcl), Utah 
( West Bear River, 76 and 84, Pammel and Stanton ) , Wyoming 
(Griffith and Williams; Sheridan, Pammel), California (Anderson), 

General. Found in Europe from the British Islands, east through 
Europe and Asia. 
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3. FESTUCA PRATENSIS. 

Ftstuca pratensis Hods. Fl. Anl. 37. 1762. {ad, 1). 

Fesluca eialior L. vax.praUnsU Gray. Watson and Coulter, Gray. 
Mao. Bot. (m. fl. 10. 1890. (6 ed.) 

Festuca eialior L,, \Ar. pratritsis li&e]it\. Scritmei, Grasses of Tcqd. 
Bull. Univ. Teno. Agrl. Exp. Sta. 7: 116. /. 26}. 1894. 

FeUuca elatior L, . var. prateasis (Huds.) Hack, Beal, Grasses of N. 
A. 2: 592. 1896. Scribner. Bull. U. S. Dept. Ajrl. Div. Ajjros, 7:291. 
/. ?S8. 1900 {3ed.) 

/•iJ/Hfii ^/a/ior, Nash, in Brittop and yrown. 111. Fl. 1: 217. /. 502. 
1896. 




iai, culms i to .1 fwt 
liliule short; leaves lone, 



GRASSES OF IOWA. 281 

linear lanceolate. Panicle 5 to 8 inches (10-16 cm.) lonjx, oblong or 
linear, somewhat one-sided, usually erect, nearly simple, the branches 
solitar}' or the lower in pairs, with few (i to 4) spilcelets. Spilcelets 
lanceolate, 6 lines (12 mm.) long, five to ten-flowered, empty glumes 
unequal, flowering glumes lanceolate, acute. June to August. 

Occasionally cultivated. An excellent forage plant, but not adapted 
to Iowa. 

DISTRIBUTION. 

Iowa. Ames (Sirrine) ; .^219 Clinton ( Pammel ) ; Hartlett 
(Chambers) ; Des Moines (Wallace) ; Lineville (Shimek) ; Ames 
(Sirrine, Bessey, 11 73 Pammel, 284 Pammel, 142 Ball, Weaver) ; Iowa 
City (Macbride) ; Mt. Pleasant (861 Mills) ; Marshalltown (Pxkles) ; 
Iowa City (Hitchcock); Sioux City (Miss Wakefield); Blue (jrass 
(Barnes) ; Winterset (Carver) ; Keokuk (Hitchcock). 

A 0/7// Anicnca. Introduced into Nova Scotia, Massachusetts 
(Cambridge, Pammel), New ^'ork (Parry), to North Carolina, west 
to South Dakota (Belle Fourche, (jriffith), Nebraska ((jrand Island. 
Panmiel), Washington, Oregon and Kansas. 

General. Found throughout Europe well up into the Arctic re- 
'^ions, also eastward into Siberia. 

4. FESTUCA SHORTII. 

Festuca Shortii Kunth. Wood's Class-book of Botany. 794. 1861. 
Scribner. Grasses of Tenn. Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 116. 
/. 165. 1894. Nash in Britton and Brown. 111. Fl. 1: 218. /. 503. 1896. 

Festuca nutans var. Shortii (Kunth) Beal. Grasses of N. A. 2: 
589. 1896. 

Festuca obtusa Spreng. Scribner. Bull. U. S. Dept. Agr. Div. Agros. 
17: 278. /. 574. 1899. 

DESCRIPTION. ' 

Short's Fhscuk. Culms about 3 feet (0 dm.) high. Sheaths 

smooth; ligule very short, leaf-blade 4 to 7 inches (8-15 cm.) long, 2 

to > lines (4-6 mm.) wide, acute, scabrous. Panicle 4 to 7 inches (8- 

IS cm.) long, nodding, the scabrous branch(»s in pairs below, the lower 

FeMtucaovina. L. 8p. PI. 73. 1763. Watson and Coulter Gray Man. Bot. 669. 1890. 
Beal. Grasses N. A. 2:693. 1896. Scribner, Gra«»se8 Tenn Bull. Univ. Tenn. 7: 115. pi. 
UO. Ball. U. 8. Dept. Agrl. Div. Agros. 17:281 /. 577. 

DESCRIPriON. 

Sheep's Fescue. A Hlender, densely tufted, erect perennial. %-2 feet (2-3 dm. ) high, 
with narrow or filiform, involute leaves, and contracted (expanding while in bloom) pan- 
icles 114-^ inches (3-9 cm.) long. Spikelets 3-5 flowered, with empty glumes, and un- 
usually short awned, smooth flowering glumes 13o-2 lines (3-4 mm. ) long. 

DISTRIBUTION. 
Occasionally cultivated in Iowa. 
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ones 2 to 4 inches (4-8 cm.) long. Spikelets obovate, 2 to 3 lines (4-6 
mm.) long, three to four-flowered, usually much longer than the pedi- 
cels; empt>' glumes lanceolate, acute, sIlEhtly unequal, the first one- 
nerved, the second three-nerved, scabrous on the keels, usually about the 
length of the approximate floral glumes; flowering glumes 2 to 2i lines 
(4-5 mm.) long, rigid, ovate-oblong, rounded on the back, obtuse, ob- 
scurely nerved. Palea broad, strongly two-keeled, about as long as the 
glumes. Grain obovate, pubescent at the apex. Open woods and 
thickets. July to August. 

This species is most closely allied to F. nutans, the spikelets and 
flowers, however, are larger, and the plant occurs in low, marshy 
grounds. Common in central and eastern Iowa to the Missouri river. 
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DISTRIBUTION. 

Iowa, 36 Gilbert (Ball and Combs) ; Ames (Beardslee, Hitch- 
cock, Fisher) ; "Watkin^s Well," 666 Gilbert (Ball and Combs) ; 286 
Marshalltown (Eckles) ; Greenfield (Stewart) ; 278 Wheatland 
(Ball); Hamilton County (P. H. Rolfs); Scott County, Decatur 
County (Fitzpatrick) ; 966 Story City (Pammel) ; Story City (Stew- 
art) ; Scott County (Barnes and Miller). 

North America. Pennsylvania to Illinois, Tennessee, Kansas,^ 
Missouri (St. Louis, Eggert) ; Mississippi, Texas and Montana 
(Craig). 

5. FESTUCA NUTANS. 

Festtica nutans Willd. Baum. 1: 116. 1809. Watson and Coulter. 
Gray. Man. Bot. 669. 1890. (6 ed.) Scribner. Grasses of Tenn. Bull 
Univ. Tenn. Agrl. Exp. Sta. 7: 117. /. 166. Ifc94. Nash in Britten and 
Brown. 111. Fl. 1: 218. f. 504, 1896. 

Festuca nutans ^T^T^ng, Beal. Grasses of N. A. 2: 588. 1896. 

DESCRIPTION. 

Nodding Fescue. An erect perennial, with simple, smooth stems,^ 
2 to 3 feet (5-7 dm.) high. Sheaths smooth or sometimes pilose, striate; 
ligule short and irregularly dentate; leaf-blade linear-lanceolate, 6 to 12 
inches ( 12-24 cm.) long, strongly nerved, somewhat scabrous, dark green. 
Panicle slender, diffuse, at length nodding, the Ion;:, scabrous branches 
usually \\\ pairs, and naked below. Spikelets about 3 lines (6 mm.) 
long, ovate-lanceolate, two to five-flowcred ; empty glumes unequal, 
lanceolate, acuminate pointed, scabrous on the keel ; flowering glumes 
rigid or somewhat coriaceous, rounded on the back, acute, smooth and 
apparently nerveless. Rocky woods. June to August. See figure 197, 
on page 282. 

DISTRIBUTION. 

Iowa, Ames (Carver, 7 Ball and Sample, 4 Beardslee, Bessey, 
156 Ball, 1153 Louthan, Pammel, F. Rolfs, C. A. Wilson); 3200 
Missouri Valley, 3243 Beaver, Sioux City, 782 Sioux City, 1362 Cor- 
dova, 1424 Carroll, 1275 Council Bluffs, 1162 Ames (Pammel) ; John- 
son County (Shimek) ; Iowa City (Hitchcock); 854 Emmet County 
(Pammel and Cratty) ; Sioux City (Miss Wakefield) ; Mt. Pleasant 
(Mills); Greenfield (Stewart); Keystone (Koch); Osceola (Stew- 
art); Mt. Pleasant, 2 (Mills); High Bridge (Shimek); Johnson 
County (Miss Linder, Preston). 

North America, Nova Scotia to Ontario and Nebraska, Missouri 
(Crystal City and St. Louis, Pammel; Prairie Dupont, Eggert)) south 
to Florida and Texas, 161 8 (Reverchon) ; Ohio (Pickerington, Horr), 
Wisconsin (La Crosse, Pammel). 
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17. BROMUS. 

Bromus L. Sp. Pi. 76. 1753. Endlicher Gen. PI. 101. Bentham and 
Hooker Gen. Pi 3: 1200. Hackel in Engler and Prantl Nat. Pflanz. Fam. 
II. 2: 75. /. 88. Scribner. Bull. U. S. Dept. Agrl. 20: 156. /. 125. 

Schedonorus Beauv. Agrost. 99. 1812. 

Anisantha C. Koch. Linn 21: 394. 1847. 

Serrafalcus Parlat. PI. Nov. 75 1842. 

Spikclets five to many-flowered, panicled. (iluincs unequal, mem- 
branaceous; the lower i to 5 (the upper 3-9) nerved. Flowerinjj; glume 
either convex on the back or compressed-keeled, 5 to 9-nerved, awned 
or bristle-pointed from below to the groove of the oblong or linear grain. 
Stamens 3. Styles attached below at the apex of the ovary. Coarse 
grasses, with large spikelets, at length dnK)ping, on pedicels thickened 
at the apex. (An ancient name for the oat, from a Cjreek word for 
food.) 

Hentham <S: Hooker and Mackel give the number of species at 40; 
Hentham ^ Hooker divide the genus up into four sections. J^eal listN 
27 species native and introduced into North America. Monographers 
in recent years have greatl\ increased the number of species; Shear in 
his monograph recognizes 35 species, as occurring in North America. 
Hritton in his manual describes 14 species. 

KEY TO THE SPECIES OF BROMUS. 

A. Lower, empty glume one nerved, the upper three nerved. 

1. Perennial; -p inicle erect, contracted (except in flower); flowering 

glumes glabrous, awnless or merely awn-pointed B. inermis.^ . 

2. Perennial; p inicle open, its branches widely spreading or drooping; 

flowering glume pubescent; awn shorter than the glume. 

a. Empty glumes sparsely pubescent; flowering glumes sparsely 

over the back B. purf^ans} . 

(1) Sheaths densely soft pilose-pubescent throughout. 

— B. purgans var. incanus.^ . 

(2) Sheaths with a conspicuous, pilose-pubescent ring at the 

summit B purgans var. latiglumis.^ . 

b. Empty glumes smooth; flowering glume densely appressed. 

pubescent on the margins for about three-fourths of its 

length B ciliatus.^. 

Flowering glumes smooth, or only slightly pubescent. 

— B ciliatus var. iaeviglumis *. 

3. Low annual; panicle weak, open, its branches drooping; awn 12- 

16mm. long, longer than the hairy, flowering glume. 

— B. tectorufH.\ 

B. Lower empty glume 3-5 nerved, the upper 5-9 nerved. 
1. Flowering glume pubescent. 

A. Panicle small open; flowering glume densely silky; awn 
2-3mm. long B. A'aimii.*. 
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b. Panicle small, contracted; spikelets small, 12-15mm. long, not 

compressed; awn 6-9mm. long B. hordeaceus.^ . 

(a) Spikelets glabrous or scabrous throughout. 

—B. hordeaceus vs.r. giabrescensJ^'\ 

c. Panicle large, contracted in fruit, l-2dra. long, spikelets large, 

2-4 cm. long, strongly compressed laterally; awn 4-7mm. 

long B . ntarginaius " . 

(a) Panicle larger, 2-3dm. long, awn slightly longer. 

—B. ntarginaius var. laiior .^"^ . 

d. Panicle large, 1.5-2.5 dm long, pyramidal; spikelets com- 

pressed, 2.5-3cm. long; awn 7-10 mm. long. 

— B. carinalus.^^ . 
Flowering glume glabrous or roughened. 

a. Awn straight or merely undulate. 

(a) Sheaths glabrous, the lower sparsely pubescent; spikelets 

broadly lanceolate in fruit; flowering glumes turgid, 
the margin stroncjly involute in fruit; undulate awn 
usually 3-5mra. long; palea equalling or only slightly 
shorter than the glume B. Sfca/inus.^\ 

(b) Sheaths densely pilose-pubescent; panicle small, typically 

simple; spikelats always acute, awn straight, 5-8 mm. 
long; Palea shorter than the glume. 

— B, racemosus var. comniutatus.^' . 

(c) Sheaths as in last; panicle larger, broad, compound; 

spikelets lanceolate, 2cm. or over long; awn straight, 
7- 10 mm. long; palea shorter than the gkirae. 

— B . ancnsis . '". 

b. Awn twisted and strongly divaricate at maturity. 

(a) Spikelets usually more than 5rara. broad in Mower. 

— B. S'ljiiai rosus . ' " . 

(b) Spikelets usually less than 5 mm broad in Mower. 

B . patulus 



1- 



1. BJ<()MUS INKRMIS. 

Bromus inennis heyss. Fl. Hal. IH. 1761. Scribner. Grasses of Tenn. 
Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 118 /. 16^. 1894. Beal. Grasses of N. 
A. 2: 612. 1896. Scributr. Hull. U. S. Dept. Agrl. Div. Agros. 7:296. 
/. 290. 1900. (3 ed ) 

Schedonorus inennis Beau v. Agrost. 99. 1812. 

l)i:SCRII'TI()\. 

Smooth Hromi: or Hln(;\ri\\ Hromh (iRAss. .An cKvt peren- 
nial, 2 to 5 feet (0-0 dm.) hijjh, with creeping root-stocks, open panicles. 
3 to 7 inches (i2-i(S cm.) lomi, and live to nine-Howered, awiiless spike- 
lets, I to i^ inches (2-.^ cm.) h)n^. Sheaths striate, smooth, or the h)\\er 
ones pih^se ; leat-i)hi(le> 4 to S inches ( \0-20 cm.) h)nL:, ^ to 4 h'nes ( 6- 
8 mm.) wide, somewhat scahrou>, the h)\\er often sparinjj:l\ pih)se. 
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Kachilla pubescent; empty glumes unequal, the flowering glumes awn- 
less, or very short-awned, with a rather broad, scarious margin at the 
obtuse or emarginate apex. Introduced from Europe. Cultivated in 
United States for hay. June to July. 

Hungarian brome grass is well established in different sections of 
the state, and has been widely scattered in recent years. A valuable 
grass for Iowa. 




FlQ, liW. il.omuj 
flov-etlnn elume: e. flo 
Agroi. U. B. Dept. Agr. 



UISTRIBLTEON'. 



l'm,i. Ames (151 H;ill. II 66 I'amme!, Stewart, Sirrinc, Weaver); 
Keystone (Kocli) : Battle Creek o^S (Preston) ; Hull (Newell) ; Har- 
coiirt (Oaniclson). 
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North America, Introduced throughout the west, Wisconsin (La 
Crosse Pammel) Colorado (Ft. Collins, Crandall; Ft. Collins and Lari- 
mer County, Panunel ) . 

General, In Europe, France, Holland, Germany, Switzerland, 
Austria, Russia to Asia, Caucasus and Siberia. 

2. BROMUS PURGANS. 

Bromus purgans L. Sp. PI. 1: 76. 1753 

Bromus ciliatus var. purgans Gray. Man. Bot. 600. 1848. (1 ed.) 
Scribner. Grasses of Tenn. Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 118. 
/. 168. 1894. Watson and Coulter. Gray. Man. Bot. 670. 1890. (6 ed.) 
Beal. Grasses of N. A. 2: 619. 1896. Nash in Britton and Brown. 111. 
Fl. 1: 219. /. 506. 1896. 

Bromus purgans L. Shear. Bull. U.S. Dept. Agrl. Div. Agros 23. 
39. / 22. 1900. 

DESCRIPXroX. 

Brome Gr.ass. a rather stout perennial, 3i to 7 feet (7-14 dm.) 
high. Culms erect, smooth or pubescent at the nodes. Sheaths usually 
coarsely retrorse-pilose ; ligule ^ to i line (1-2 mm.) long, rather firm, 
truncate; blades broadly linear-lanceolate, 7.V to 15 inches (15-30 cm.) 
long, 2 J to 7i lines (5-15 mm.) broad, somewhat auricled at the base, 
short-pilose on the nerves above or smooth, scabrous or smooth beneath. 
Panicle large, lax, nodding, mostly 7 J to I2i inches (15-25 cm.) long; 
lower branches two to four, long, slender, flexuose. Spikelets mostly 
seven to eleven-fllowered, i to ij inches (2-2^ cm.) long, terete-acumi- 
nate at first, becoming oblong-lanceolate in outline and somewhat flat- 
tened ; empty glumes narrow, acuminate, sparsely covered with short 
pubescence; the lower one-nerved, 2 J to 3^ lines (5-7 mm.) long; the 
upper broader, three-nerved 3i to 4^ lines (7-9 mm.) long; flowering 
glume lanceolate, acute, or sub-acute; five-nerved, or sometimes witli 
two or more faint nerves when mature, 5 to 6 lines (10-12 mm.) long, 
with rather short, sparse pubescence over the back, emarginate or shortly 
bidentate at the apex; awn straight, slender, 2 to 3 lines (4-6 mm.) long; 
palea i to i^ lines (2-3 mm.) long, nearly equalling its glume, rachilla 
slender, pubescent. July to August. See figure 199, on page 287. 

This is the most widely distributed brome grass in Iowa. The 
species occurs in woodlands where it was once common. Blue grass in 
many of our woodlands has taken the place of this and other native 
grasses. 
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DISTRIBUTION. 

loiva. Nodaway River (Stewart) ; Mason City 3132 (Miss Kini: 
and Brown); Steamboat Rock. 302b (Miss King); Ames (Hitchcock, 
Thurber, Bessey, Crozier, Chas. Wilson, 121 and 123 Ball; see Shear. 
Bull. U. S. Dept. Agrl., Div. Agros. 23:40) ; Winterset, Boone (Car- 
ver) ; Marshalltown (Eckles) ; Colfax (Mead); Storj- City, Sioux 
City, 062 Grand Junction, Hawarden (Pammel); Mt. Pleasant 772 
(Mills); Kmmet County 105 1, Armstrong (Cratty) ; Lebanon (Sam- 
ple) ; Tama County (Sirrine) ; Appanoose County, Winneshiek Counr> 
(Fitzpatrick) ; Iowa Lake 853 (Pammel and Cratty); Winneshiek 
County (Bartsch) ; Lebanon 2b (Ball and Sample; see Shear, Bull. I . 
S. Dept. Agrl., Div. Agros. 23:40) ; Fa\ette County (Fink: see Shear, 
Bull. U. S. Dept. Agrl. Div. Agros. 23:40); Decatur County (Fitz- 
patrick; see Shear, l^ull. V. S. Dept. Agrl. Div. Agros. 23:40): 
Myron (Miss King); Hackberry Cirove (Shimek): Quarr\ ( Pani 
mel) : Morgan, Decatur County (Shimek) ; Skunk River ((ilentiale) ; 
Ft. Dodge (Oleson). 

Snrth .hncr'ua. New Fngland to Florida; ( )hio ( J^alti:r,<)ic, 
Horr; Columbus, Sullivant), Kentucks (Jlarlan Count\, Keariv\ 
27^), west to Wyoming and Colorado ((jolden, alt. 7S(X) ft., Paiun^rl 
?A)\ ) , south to 'Fexris. 

()('}!('r(iL Kamtschatka. 

3. BROMUS PUKGANSVAR. INCANUS. 

Broinus purp^afis var. mcanus Shear. Bull. U. S. Uept. Av^rl. Div 
Agros. 23: 41. 19G0. 

Di.scRirrioN. 

Wood Ciii.ss or W Ood Bromi- (jR\.ss. 'Fhis is \ery near />./>///- 
<^ans lati'^luinis. differing from it in ha\'ing the sheaths densely sott 
pilose-pubocent. it also passes into B. Portcri var. Idnatipcs in the south- 
west. It is general I \ separated from that by its broader leaves and nar- 
rower empt\ glumes, which are, like the Howering irlumes, sparsely 
pubescent. Jul\ to August. 



GRASSES OF IOWA, 




DISTRIBUTION. 

/oii'rt. Fayette 1084 (Fink; see Shear, Bull. U. S. Dcpt. At;rl., 
Div. Agros. 23:41); Siou\ City (WakciieUI) Grcenfieli! (Stewart); 
Mt. Pleasant (Mills) ; Ames (Ridi and Gossard, Sirrine. Hitchcock). 

North America. Pennsylvania, Ohio, Iowa, South Dakota and 
Texas, 

A. BROMUS PURGANS VAR. LATIGLUMIH. 

Bromus purgans var. latiglumis (Scribn.) Shear. Bull. U. S. Dept, 
ArtI- Dlv- Artos. 23: 40. IWO. 

Bromus alltisiiiius l*ursh. Ki. 

Bromus cili'li/s paiUri Rydl 
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DESCRIPTION. 

Broad Glumed Brome Grass. Culms very leafy; sheaths usually 
much overlapping, and furnished with a rather conspicuous, pilose-pubes- 
cent ring at the summit. Spikelets and flowering glumes rather broader 
than in the species. The pubescence at the base of the flowering glume 
is slightly denser than elsewhere. In other respects like the species. July 
to August. See figure 201, on page 289. 

DISTRIBUTION. 

Iowa. Boone (Carver) ; Mt. Pleasant (Mills) ; Woodbine (Bur- 
gess) ; Ames, Iowa Cit>' (Hitchcock, P. H. Rolfs, F. Rolfs, Ball; sec 
Shear, Bull. U. S. Dept. Agrl. Div. Agros. 23:41) ; Spirit Lake (Miss 
Wakefield); Decatur Count>' (Fitzpatrick) ; Jackson Count\' (sec 
Shear, Bull. U. S. Dept. of Agrl. Div. Agros. 23:41) ; Rock Rapids 32 
(Shimek) ; Dakota Cit>' (see Shear, Bull U. S. Dept. Agrl. Div. 
Agros. 23:41), Muscatine, Sioux City 222 (Pammel) ; Ames (Bcards- 
lee) ; Forest Cit\^ (see Shear, Bull. U. S. Dept. Agrl. Div. Agros. 
23:41, Shimek) ; Iowa City (Miss Linder) ; Mason City (Pammel) : 
Steamboat Kock (Miss King). 

North America, Connecticut, New \ ork, Pennsylvania, Wiscon- 
sin (La Crosse, Pammel), South Dakota, Nebraska, Iowa, Montana 
and Missouri. 

5- BROMUS CILIATUS. 

Brotnus ciiiatus L Sp. PI. 76. Watson and Coulter. Gray. Man. Bot. 
670. 1890. (6 ed.) Scribcer. Gra.s?es of Tenn. Bull. Univ. Tenn. Agrl. 
Exp. Sta. 7: 118. /. 167. 1894. lieal. Grasses of N. A. 2: 618 1896. 
Nash in Britton and Hrowa. 111. Fl. 1: 219. f. 506, 1896. Scribner. Bull. 
U. S. Dept. A^rl. Div. Agros. 17: 287. /. 583. 1899 Shear. Studies in Am. 
Grasses. Bull. U. S. Dept. Agrl. Div. Agros. 23: 31. 1900. 

DESCRIPTION. 

Fri.\(;hd Brome Gr.xss. A tall, rather slender, leafy perennial: 
with a hroatl, lax, droopinii panicle. Culm erect, smooth or slijxhtl\ 
pubescent at the dark nodes, about ]^ to f) feet (7-12 dm.) high. Sheaths 
retrorsely short-pilose, or nearly smooth, coarsely striate; ligule icrx 
short, rarelv extending; I line ( i mm.) : blades rather broadlv linear- 
lanceolate, weak, about i to 2\ feet (2.S-3.5 dm.) long, and 1 inch (i 
:m.) broad, typically sparsely pilose on both sides, but sometimes almost 
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sin<n«li. Panicle ver>- broadly pyramidal, about I to 2 feet (ii-2.J dm.) 
Ions (lower brandies 2 to 4 dm.), slemler, fiexuous, droopint;. 
Spikelets narrow, five to nine- tlo\vc red, 7i to 11 lines (15-22 mm.) long, 
itn slender, smooth pedicels; the loivcr one-iierved, acute, 2i to 4 lines 
(5-8 mm.) long, three-nerved ; flowering glumes narrow, oblong- lanceo- 
late, obtuse and slightly bifid at the apex, distinctly three, or faintly five 
to seven-nerved, cilia te-pubescent on each side from the outer nerve to 
the margin for about three-fourths the length, 5 to 6 Lines ( 10-12 mm.) 
lonu; awn slender, straight, 1 i lines (2i mm.) long; palea narrow. 
.icarl> fquallin;; tlic ghimc: rachillii slen.ler. thinly pubescent. July i" 
August. 
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The species occurs in woodlands, in central and eastern Iowa. /\ 
good forage grass. 

DISTRIBUTION. 

Iowa, Mason City 3137 (Miss King and Brown) ; West Union 
(Whitmore) ; Armstrong (Cratty) ; Traer (Provan) ; Ft. Dodge 
( Oleson ) . 

North America, Newfoundland to New York (Parr>'), west to 
Manitoba, Wisconsin (La Crosse, Pammel; Lake Geneva, C. R. Ball; 
Lake Geneva, Ball and Taylor), Minnesota (Aitkin County 819, Sil- 
ver Creek 905, Sandberg; St. Croix, Parry), Missouri (Eggert), Colo- 
rado (Ft. Collins, 6500 ft., Crandall ; Grand Countv', Shear and Besscy 
1 541 ; La Poudre River 9200 ft., Pammel), New Mexico (V^asey 314), 
Idaho (Sandberg). 

6. BROMUS CILIATUS VAR. LAEVIGLUMIS. 

Bromus ciliaius /aevt^lumis Scrib. in herb. Shear. Bull. U.S. Dept. 
Agrl. Div. Agros. 23: 32. 

DESCRIPTION. 

Smooth Glumed or Fringed Brome Grass. Differs from the 
species in having the flowering glumes entirely smooth, or with a very 
slight amount of pubescence on the margin at the base. July to August, 
See figure 204, on page 292. 

distribution. 

loica. Steamboat Rock (Miss King). 
North America. Maine and North Carolina. 

7. BROMUS TECTORUM. 

Bromus tectorum L. Sp. PI. 77. 1753. Watson and Coulter. Gray. 
Man. Bot. 671. 1890. (6 ed.) Beal. Grasses of N. A. 2: 620. 1896. 
Nash in Britten and Brown . III. Fl 1: 220. f. 509, 1896. Scribner. Bull. 
U. S. Dept. Agrl. Div. Agros. 17: 290. /. 586. 1899. (3 ed.) Shear. Bull. 
U. S. Dept. Agrl. Div. Agros. 23: 29. /. 13, 1900. 

Schedonorus tectorum Fr. Summ. Veg. Scand. 1: 76. 1846-49. 

DESCRIPTION. 

Downy 3rome Grass. A slender, erect, leafy annual, 7 to 25 
inches (1^-6 dm.) high, with narrow, softly pubscent leaves, and open, 
nodding panicles, 3 to 7^ inches (6-15 cm.) long. Spikelets five to 
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ei^lit-Hrmcrcil. with (jncqual. acuminate pointi'ii, hirsute empty glumes, 
and niuyh or hirsute flcnverinj; ;;Iume,-, 4 tn b lines {8-12 mm.) lonj;. 
Awns (> to 8 lines (i2-i() mm.) Iimj;. Waste places. July-Augusr. 

Intrniiuced from Europe. A worthless, weedy j;rass. It has been 
tDund ;i lew times near Ames. 



DISTRIlll ritiN. 



Una. .Ames (Weaver). 

Soril, .imcUa. Waste plates New Kngiand, New Jereey (Hal- 
sted 93), to \iri;inia and Ohiu; Coloradu (Ft. Gtllins, Crandall, Fam- 
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mell, E. D. Ball), Utah (Salt Lake City and Ogden, Pammel, 157 and 
208), Wyoming (Yellowstone National Park, A. and E. Nelson, 
6207 ) ; also California and Washington. 

General, Europe. 

8. BROMUS KALMII. 

Bromus Kalmii Gray. Man. Bot. 600. 1848. (1 ed.) Watson and 
Coulter. Gray. Man. Bot. 670. 1890. (6 ed.) Beal. Grasses of N. A. 2: 
624. 1896. Nash in Britton and Brown. 111. Fl. 1: 221. /. 512, 189rt. Scrib- 
ner. Bull. U. S. Dept. Agrl. Div. Agros. 7: 288. f. 584. 1899. 

DESCRIPTION. 

Kalm's Bromh Grass. A rather slender, erect perennial, li to 
4 feet (4^-9 dm.) high, with usually pubescent sheaths and leaves, and 
nodding, few-flowered panicles, 2^-7^ inches (5-15 cm.) long. Spike- 
lets six to ten-flowered, 6 to 12 lines ( 12-24 nini.) long, on slender, flcx- 
uous pedicels; the first glume three-nerved, the second five to seven- 
nerved; the flowering glume about 4 lines (8 mm.) long, densely silky- 
pubescent, and short awned. Dry soils. June to August. 

Kalm's Brome Grass is not widely distributed in Iowa. It (x:curs 
from Wisconsin through the northern counties in marshy ground. A 
valuable, perennial grass. See figure 206, on page 294. 

DISTRIBLTIOX. 

Uiua. Decorah (Holway); Charles City (Arthur); New Albin 
(Pammel); loUa City, Ames (Hitchcock); Steamboat Rock (C. M. 
King). 

North America. Usuall\ marshy soil, Canada to Pennsylvania, 
New York (Parry), Wisconsin (La Crosse, Pammel), Minnesota 
(Aitkin, Sandberg 812), Colorado (Leadvillc, Trelease; Marshall 
Pass, Tracy; Larimer County, La Poudre River, Pammel 20), New 
Mexico (V^asey), Oregon (Cusick), Idaho and Utah. 

9. BROMUS HORDEACKUS. 

Bromus hordeaceus h. Sp. PI. 77. 1753. Beal. Grasses of N. A. 1: 
618. 1896. Nash in Britton and Brown. 111. Fl. 1: 222. /. 513. 1896. 
Scribncr. Bull. U. S. Dept. Agrl. Uiv. Agros. 17: 289. /. 5S5 . 1899. 
Shear. Bull. U. S. Dept. Agrl. Div. Agros. 23: 18. /. 3. 19^0. 
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Soft Chess. An erect, usually slender, pubescent annual, i to i 
feet (2-6 dm.) high, with flat leaves, and contracted panicles, i to 3 
inches (a-6 cm.) long. Spilcelets three to eight- flowered, ^ to 1 inch 
(1.5-2 cm.) long, with pubescent glumes, the flowering ones 3i to 4i 
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(Charlotte M, King. ) 



lines (7-9 mm.) long, obtuse and awned. Awns 3 to + lines (6-8 mm.) 
long. In fields and waste places throughout the state. May to August. 
An introduced [jrass alonu railroads and in streets of cities, Nearl}- 
worthless as a toriijje plant. 
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DISTRIBUTION. 

Iowa, Ames (Hodson, Sirrine). 

North America, In fields and waste places throughout the country, 
Michigan (Orion 1372, O. A. Farwell). 

General, Europe. 

10. BROMUS HORDE ACEUS VAR. GLABRESCENS. 

Bromus hordeaceus glabrescens (Coss.) Shear. Studies on Am. Grasses. 
Bull. U. S. Dept. Agrl. Div. Agros. 23: 20. 1900. 

Bromus mollis glabrescens Coss. Fl. Descr. Par. 654. 1845. 

DESCRIPTION. 

Smooth Spiked Soft Chess. An erect, pubescent annual, 1 to .^ 
feet (2-6 dm.) high, leaves flat, panicles contracted, spikelets three to 
eight-flowered, spikelets glabrous or only scabrous. The flowering glumes 
obtuse, awns 3 to 4 lines (6-8 mm.) long. May to August. 

In fields and waste places, a troublesome weed. See figure 208, on 
page 296. 

DISTRIBUTION. 

Iowa, Ames (Pammel, Hodson, Craig); Council BlufFs (Pam- 
mel ) . 

Xorth America. Introduced on the Atlantic, and common on the 
Pacific Coast. 

General. Kuropc, Germany, France. 

11. BROMUS MARGINATUS. 

Bromus marginatus Nees. Steud. Syn. PI. Gram. 322. 1854. Shear. 
Bull. U. S. Dept. Agrl. Div. Agros. 23: 53. /. 33. 1900. 

Bromus breviaristatus (Hook.) Buckl. Beal. Grasses of N. A. 2: 
623. 1896. Nash in Britten and Brown. 111. FI. 1: 223./. 318. 1896. 

Bromus pauciflorus Nutt. in Herb. Acad. Nat. Sci. Phil. f.33. 

DESCRIPTION. 

Short- AwNED Chess. An erect, tufted, rather stout, short- 
lived perennial. Culm 3 to 6 feet (6-12 dm.) high, mostly 
puberulent or pubescent. Sheaths pilose-pubescent; ligule 
i/^ to i^ lines (3-3.5 mm.) long, subrotund, laciniate; 
blades broad, linear-lanceolate, somewhat sparsely pilose-pu- 
bescent throughout, rather rough and coarse, i to 2 feet (1.5-2.5 
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dm.) long, 3 to b lines (6-12 mm.) wide. Panicle erect, rattier narrow, 
mostly J to I foot { 1-2 dm.) lon^;: lower branches 2 to 4, inches (5-10 
cm.), lowest rarely more than 3i inches (7 cm.) long, and bearing two 
spikelets. Spikelets i to 2 inches (2.5-4 cm.) long, 2^ to jA lines (5-7 
mm.) wide, oblong-ovoid to oblong-lanceolate, laterally compressed, 
somewhat turgid at maturity, mostly seven to nine-dowered, erect or 
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a.scendint:, the uppennost siibsessilc; empty glumes, rather broad, sca- 
brous to scabrous- pubescent, the lower subacute, three to five nerved, 
mostly i\ to 4I lines (7-9 mm.) long; the upper broader, obtuse, 4} to 
5 A lines {'>ii mm.) lonj:. live to sei'cn- nerved, the lateral nerves broad; 
(lowering gliime siibcoriaceoiis. coarsely pubescent, ovate- lanceolate, 



QRASSES OV IOWA. 299 

acute, 5j to 7 lines (11-14 mm.) long, mostly seven-nerved, with two 
vcryshort.hyalinc, subacute teeth at the apex, and a rather stout, straight 
awn, 2 to 3^ lines (4-7 mm.) long; palea clliatc-pectinatc on the keels, 
almost or quite equalling its glume. July to August. 

Short anned chess is a valuable forage grass. It has been intro- 
duced locally in a fc»v places. The species merits a wider distribution 
for cultivation. 




UISTRIBLTION, 

Iowa. Ames (2 and [48 Hall, Craig, Carver, Stewart, Pammel) ; 
Dysart (Miss Sirrine). 
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North America, Colorado (Larimer County, Pammel), Wyo- 
ming (Sheridan County, Pammel 96, 51, 148), Arizona, California 
(Donner Lake, Pammel), Washington (Sandberg and Leiberg 450). 
to Alberta. 

12. BROMUS MARGINATUS VAR. LATIOR. 

Bromus mi rginaius laiior She&r . Bull. U. S. Dept. Agrl. Div. Agros. 
23: 55. 1900. 

DESCRIPTION. 

Larger Short Awxed Chess. A larger and stouter plant than 
the species, sometimes reaching 8 or 9 feet (17 or 18 dm.) high. Pan- 
icle larger, i to li feet (2-3 dm.) long, with longest, lower branches 
5 to 10 inches ( 10-20 cm.) long, awn usually slightly longer, sometimes 
reaching 3 or 3^ lines (6 or 7 mm.). Otherwise like the species. See 
Fig. 210 on page 299. 

DISTRIBUTION. 

lown. Ames 33 and 148 (Ball; sec Shear, Bull. U. S. Dept. Agrl., 
Div. Agros. 23:55). 

North America. New Mexico, Colorado, Utah, Arizona, Wyo- 
ming, Idaho, Washington, Oregon and California; also in northern 
United States. 

13. BROMUS CARINATUS. 

Bromus carinatus Hook, and Am. Bot. Beech. Voy. Suppl. 403. 1841. 
Shear. Bull. U. S. Dept. Agrl. Div. Agros. 23: 59. /. 37, 1900. 

Bromus Hookerianus minor Scrib. Beal. Grasses of N. A. 2: 614. 

1896. 

DESCRIPTIOX. 

Keeled Brome. An annual or biennal, with erect culm, linear 
leaves, and erect or suberect panicle. Culm about 2 to 3 feet (5-8 dm.) 
high, slightly pubescent at the nodes, retrorsely soft pilose; ligule li to 
2 lines (3-4 mm.) long, sublaciniate; blades flat, mostly narrow, about 
I to I foot ( 1-2.5 dm.) long, li to 3 lines (3-6 mm.) broad, thinly pilose 
on both sides. Panicle pyramidal, somewhat lax, about ^ to ij feet ( i.s- 
2.S dm.) long; lower branches about 3, spreading or somewhat droopinjz. 
Spikclets lanceolate to suboblong-lanceolate, compressed, about i to i .\ 
lines (2.5-3 cm.) long, and 2\ lines (5 mm.) broad, five to nine-flow- 
ered : empty glumes lanceolate, acute, glabrous to slightly scabrous pubes- 
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Wrtrtbntionol Bn™«.. • Specimen. In herbwlBm. + L(«*lttle*ob.erTed. 
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cent; the lower distinctly three or obscurely five-nerved, 3J to 4^ lines 
(7-9 mm.) long; the upper five or sometimes obscurely sevcn-ncn'cd,4i 
to 5i lines (9-1 1 mm.) long; flowering glume lanceolate, obscurely 
seven-nerved, puberulent or short pubescent, about 6^ to 8 lines ( 13-16 
Rim. long.bifid at the apex , and tapering into an awn 3^ to 5 lines (7- 
10 mm.) long; paiea nearly equalling its glume, ciliate-pectinate on the 
keels; rachilla slender, somewhat pubescent, about i^ lines (.i m.m) lonji. 

DrSTRlBUTIOX. 

Iowa. Algona (Watson). This plant appears as a native, though 
it may have been introduced. If so, it places it far out of its ordinar)' 
range. 

yiarth Amerira. Nevada to California, Oregon and Washington. 




FlQ. 212. BrowM- caTinalut-B,. npiUdH nilh 
rmptj Hlura™ and :l flowers-, I1, tlowerioy ijliime (Div, 
Autos. L-. 8. Dppt. Agrl.) 
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14. BROMUS SECALINUS. 

BrofHus secalinus L. Sp. PI. 76. 1753. Watson and Coulter. Gray. 
Maa. Bot. 670. pL. 10. 1890. (6 ed.) Scriboer. Grasses of Tenn. Bull. 
Univ. Tenn. Agrl. Exp. Sta. 7: 119 f.l70. 1894. Beal. Grasses of N. A. 
2:625. 1896. Nash in Britton and Brown. 111. Fl. 1: 222. f, 514. 1896. 
Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 7: 297. /. 291. 1900. (3 ed.) 

Serraialcus secalinus Bab. Man. Brit. Bot. 374. 1843. 

DESCRIPTION. 

Ch^SS, Cheat. An erect annual, 2 to 3 feet (5-8 dm.) high 
Culms smooth or pubescent at the nodes. Sheaths striate, smooth, sca- 
brous or sometimes pilose; iigule short, blunt; leaf-blade 6 to 12 inches 
(12-24 cm.) long, rather broadly linear, smooth beneath, more or. less 
rough and pilose on the upper surface. Panicle 4 to 8 inches (8-16 cm.) 
long, erect, the more or less compound branches, spreading, even in fruit. 
Spikelets 6 to 10 lines (12-29 mm.) long, oblong-ovate, turgid, six to 
twelve-flowered, pendulous in fruit; empty glume, oblong-lanceolate, 
acute, the first three to five, the second seven-nerved ; flowering glumes 
ovate-oblong, obscurely seven-nerved, smooth or minutely downy along 
the margins and toward the apex, becoming nearly cylindrical in fruit. 
Palea obtuse, strongly nerved ; ner\^es toothed or fringed with distant 
bristles. Naturalized in cultivated and waste grounds. July-August. 

A well known weed of grain fields, (xrcurs in all sections of Iowa, 
but especially in the winter wheat sections. See figure 213, on page 302. 

DISTRIBUTION. 

Iowa. Ames (Paniniel, Carver, Chas. Wilson, Preston, Stewart, 
Weaver, Bcardslee, Hitchcock, Sirrine, 150 Ball; sec Shear, Bull. U. 
S .Dept. Agrl. Div. Agros. 23:17); Muscatine (Reppert) ; Durant, 
1 144 (Weaver) ; Minerva 9 (Ball; see Shear, Bull. U. S. Dept. Agrl. 
Div. Agros. 23:17) ; Johnson County, New Market (sec Shear, Bull. 
U. S. Dept. Agrl. Div. Agros. 23:17) ; Cedar Rapids (Shimek) : Mr. 
Pleasant 858 (Mills); Greenfield (Stewart): Tipton (Hitchcock); 
Iowa City (Hitchcock) ; Sioux City (Miss Wakefield) ; Dccatnr 
County, Johnson County ( Fitzpatrick) ; Van Cleve (Warden) ; Alden 
(Stevens) ; Pittsburg, Unionvillc (Pammel) ; Johnson Count>' (Fitz- 
patrick). 

North America. New '^'ork (Parry), Ohio (Horr), Missouri (St. 
Louis and Washington. Pammel; Kansas City, Forsec), Colorado (G. 
W. Letterman), irtah (O^rdcn 34, Pammel), Montana ( Bo/cman, 
Shear 453). 
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General. Great Britain, Germany, Scandinavia to northern Africa, 
western Siberia, naturalized generally in grain growing countries. 
15. BROMUS RACEMOSOS , VAR. COMMOTATUS 

Bromui racemosus var. cotntnulatut L. Sp. PI. 114. 1762. (2 tA.) 
WatsoD and Coulter. Gray. Man. Bot. 670. 1890. (6 ed.) Scribner. Grasses 
of Tenn. Bull. Univ. Tenn. Agrl. Eip. Sta. 7: 120. /. 172. 1894. Beal. 
Grasses N- A. 9: 625.1896. Nash in Britton and Brown, III. Fl. 1: 222. 
f. 525. 1896. 

Bromus aspcr Uari . Prod. Stirp. Uoett. 42. 1770. 
DLSCRII'T[ON. 

Upricht Cutss. An annual, i to }, feet (2-7 dm.) Iiigh, with a 
nearly erei-t, sparinf;ly hranched panicle. Hranchcs of the panicle slii-litiy 
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spreading, and somewhat nodding at the tips. Spikelets ovate-oblong, 6 
to 9 lines (12-18 mm.) long, five to ten-flowered, flowering glumes 
round on the back, somewhat ventricose, shining, awned. Awns straight, 
about as long as the glumes. Common in cultivated fields and waste 
places. July and August. 

This has become a weedy grass in central Iowa. At first introduced 
as a forage plant by Capt. R. P. Speer in 1889, at Ames, it has spread 
to railroads and streets. 

DISTRIBUTION. 

Iowa, Ames (1148 Louthan, 909 Pammel; see Shear, Bull. U. S. 
Dept. Agrl. Div. Agros. 23:18). 

North America, Newfoundland, Manitoba, Maine to New York, 
District of Columbia (Washington, Conant), Michigan to Minnesota, 
Nebraska (Grand Island, Pammel 52, 97). 

General, Western Europe, Great Britain, Germany to northern 
Africa. 

16. BROMUS ARVENSIS. 

Brofnus arvensis L. Sp. PI. 77. 1753. Heal. Grasses of N. A. 2: 
626. 1896. Shear. Bull. U. S. Dept. Agrl. Div. Agros. 23: 20. /. 4, 1900. 

DESCRIPTION. 

Field Brome. A tufted annual or biennial, somewhat geniculate 
at the base. Culm nearly or quite glabrous, about li to 3 feet (3-6 dm.) 
high. Sheaths densely soft pubescent; ligule about i line (2 mm. J long, 
lacerate; blades linear, pubescent on both sides. Panicle effuse, broad, 
apex somewhat drooping; lower rays mostly 4 to 8. Spikelets terete acu- 
minate at- first, becoming slightly laterally compressed when old, about 
seven to eleven-flowered, ^ to i^ inches (li to 2i cm.) long, ij to 2 
lines (3-4 mm.) broad, smooth or minutely scabrous throughout; empty 
glumes broad; the lower-subacute, three to five-nerved, 2 to 2^ lines (4- 
5 mm.) long, the upper about seven-nerved, obtuse, 2\ to 3 lines (5-6 
mm.) long; flowering glume 3i to 4 lines (7-8 mm.) long, broad, ob- 
tuse, with the broad, hyaline margin projecting slightly into an obtuse 
angle just about the middle, apex hyaline, emarginate; awn inserted 
below the apex, 3^ to 5 lines (7-10 mm.) long, straight or slightly 
twisted when old ; palea shorter than its glume. July-August. 

Introduced from Europe. This species is local in a few places, 
presumably introduced with European grass seed. See figure 215, on 
page 304. 

20 
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DESCRIPTIONV 



I'jwa. Ames (Carver, B. W. Wilson, C. A. Wilson, F. Rolfs, 
Hnilsrin, 1151 Louthan) ; Cedar Falls (Carver); Keystone (Koch); 
Dubuque (Pammel). 

S'ortli America. Introduced from Europe. Missouri (St. Louis, 
Pammel), Colorado (Ft. Collins, Crandall). 

17. BROMUS SQUARROSUS. 

Bromus squarroiut L. Sp. PI. 76. 1753. Beat. Grasses o[ N. A. 
2; 617. 1896. Nash in Britloa and Browo. 111. Ft. 1: 223. f. SJ6. 1896. 
Shear: Bull. U. S. Depl. Agrl. Div. Agros. 23: 21. /". 6. 1900. 

Serrafalcus sguafrosus Bab. Man. Brit. Hot. 375. 1843. 
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DESCRIPTION. 

Corn Brome. A more or less tufted annual, i to 2 feet (2-4 dm.) 
high, with a short, somewhat nodding panicle, and densely soft pilose 
sheaths. Culms erect or slightly geniculate at the base, smooth. Sheaths 
densely, retrorselypilose-pubescent;ligule, about 1 linc(i mm.) long; 
blades linear, about 4 to 7 inches (8-15 cm.) long, i^ to 2i lines (3-5 
mm.) wide, softly pubescent on both sides. Panicle usually 3 to 6 
inches (6-12 cm.) long, open, branches ascending or drooping, fre- 
quently flexuous. Spikelets oblong, ovoid, turgid, six to twelve-flowered, 
7^ to 10 lines (15-20 mm.) long; empty glumes broad, obtuse, glabrous, 
the lower three "or indistinctly five-nerved, two-thirds to three-fourths 
the length of the upper, the upper seven to nine-nerved, 3 to 4 lines (6- 
8 mm.) long; flowering glume very broad, seven to nine-nerved, obtuse, 
with a broad, scarious margin, somewhat obtusely angled above the mid- 
dle, glabrous or minutely scabrous, apex minutely notched ; awn rather 
stout, attached below the apex, about the length of the glume, somewhat 
twisted and divergent, especially at maturity ; palea a little shorter than 
its glume. In waste places. July-August. 

Adventive from Europe. 

distribution. 

Iowa, Alden 1167 (Stevens). 

North America, It has been found most frequently in waste places 
on the eastern coast. 

General. Europe, Great Britain, Germany, France, etc. 

18. BROMUS PATULUS. 

Bromus paiu/us M . and K. Roehl. Deutsch. Fl. 1: 684. 1823. Shear. 
Bull. U. S. Dept. Agrl. Div. Agros. 23: 21. f,S, 1900. 
. Serrafalcus paiu/us PsiT\. Fl. Ital. 1: 394. /. 5. 1848. 

DESCRIPTION. 

Spreading Brome Grass. An annual or perennial, with culms 
smooth, erect, or somewhat geniculate at the base, about 2 to 3 feet (4- 
6 dm.) high. Sheaths softly pubescent; ligule i to i^ lines (2-3 mm.) 
long, subtruncate, laciniate throughout; blades linear-lanceolate, pubes- 
cent throughout. Panicle 6 to 10 inches ( 12-20 cm.) long, very broadly 
pyramidal, diffuse, somewhat drooping, lanceolate to ovoid-lanceolate. 
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tcrcfc ar first, i to i^ inches {2-2.5 cni.)long, aj to 3 lines (5-6 mm.) 
broad, becoming somewhat laterally compressed at raaturit>', smooth 
throughout ; empty glumes rather broad, the lower narrower, acute, 
three-nerved, 2 to 3 lines (4-6 mm.) long; the upper obtuse, five-nened, 
6 to 8 mm, long; flowering glume nine-nerved, the marginal ones faint. 
3i to 45 lines (7-9 mm.) long, broad, obtuse, with a hyaline maruin. 




obtusrlj imgled above the middle, and an emarginate apex; awn 4 to 5 
linos (S-io mm.) long, stout, somewhat nvisicd and strongly divaricate 
at maturity, inserted below the apex; palea conspicuously shorter than 

it* glume. Introduced. July-August. 
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DISTRIBUTION'. 

Iowa. Ames (Miss Sirrine, Pammel, Shepherd, Stewart). 
Norik America. Introduced into Massachusetts, South Dakota 
and Colorado (Ft. Collins, Pammel). 
General. Europe. 




TRIBE XU. HORDEAE. 

Spikelets one to many- flowered, usually 
hermaphrodite, sessile along the common 
rachis, forming a simple or compound 
spike; glumes awned or awnless. 

A small tribe of 20 genera and about 
130 species. It is an important division, 
however, for it includes r>'e, barley and 
the many varieties of wheat. English and 
Italian rye grasses are the chief meadow 
grasses of the tribe. 



KEY TO THB OBNBBA OF THB HOBDBAB. 

A. Spikele's 1 Bt each joint of the rachis (sometimes more in AgropjrronJ. 

1 . Spikelets placed with one edge against the rachis; empty ginnie 1 . 

2. Spikelets placed with the Hatsldeagaiost the rachis; empty glumes 2. 

a. Plowerlng glumes with a distinct callus at the base, fatting at 

maturity with the grain, which is adherent to the palea. 

—Agropyron . '. 

b. Ftoweriag giumes without a distinct callus, persistent Krain 

(1) Empty glumes sutiulate, 1-nerved SecaU.'. 

(2) Empty glumes lanceolate or ovate, 3-many-aerved. 

— Triticutn . ' . 

B. Spikelets 3-3 or more at each joint of the rachis. 

t. Empty glumes nearly as large as the flowering glumes. 

a. Spikelets l-flowered, three at each joint; the lateral ones 

usually sterile Hordeum}. 

b. Spikelets t-severaMlowered, 2 3 or more at each joint, all with 

perfect flowers Etynms.^. 

2. Empty glumes minute or wanting /ispretla.' . 

1. LOLIUM. 

Z-o/ibmL. Sp. PI. 83 1753. Endlicber. Gen. PI, 103. Bentham and 
Hooker, Gen. PI. 3: 1202. Hackel in Engler and Praotl. Nat.Pflanz, Fam, 
11. 2! 77. Scribner. Bull. U. S. Dept. AgrI, 20: 159. /. 127. 
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Spikelets many-flowered, solitary on each joint of the continuous 
rachis, placed edgewise; empty glumes, except in the terminal spikeler, 
only one (the upper) and external. Otherwise nearly as in Agropyron. 
(Ancient Latin name.) 

Bentham & Hooker reduce the twenty described species, at the time 
of the publication of their work, to two or three; species indigenous to 
Europe, northern Africa, temperate Asia, and naturalized in many other 
temperate regions. Hackel lists six species; two species are more or less 
naturalized in the southern and eastern states, also upon the Pacific 
Coast. The Lolium temulentutn accompanies grains wherever culti- 
vated. 

KEY TO THB SPECIES OF LOLIUM. 

A. Empty glumes shorter than the spikelet. 

1. Flowering glumes awnless L.perenne.^. 

2 . Flowering glumes awned L. Italtcum . * . 

B. Empty glume equalling or exceeding the spikelet L, temuUntum.^. 

1. LOLIUM PERENNE. 

Lolium perenne L. Sp. PI. 83. 1753. Watson and Coulter. Gray. Man. 
Bot. 671. 1890. (6 ed.) Scribner. Grasses of Tenn. Bull. Univ. Tenn. Agrl. 
Exp. Sta. 7: 121. /. 775. 1894. Beal. Grasses of N. A. 2: 629. 1896. 
Nash in Britton and Brown. 111. Fl. 1: 225. /. 521, 1896. Scribner. 
Bull. U. S. Dcpt. Agrl. Div. Agros. 7: 301. /. 295, 1900. (3 ed ) 

DESCRIPTION. 

Perennial Rye Grass. A smooth, Jeafy perennial, i to 3 feet 
(2-6 dm.) high, with slender terminal spikes, 3 to 10 inches (6-20 cm.) 
lonj^. Spikelets about 6 lines (12 mm.) long, five to t\velve-flo\vered, 
rather distant, or crowded above; empt>' glume much shorter than the 
spikelet; flowering glumes obscurely nerved, obtuse, cuspidate, or ver>- 
short awn-pointed. May to August. 

Lawns, fields and waysides, naturalized, Canada to North Caro- 
lina, west to Ohio and Tennessee; California and Arizona. Lolium 
perenne has been introduced in diflFerent parts of the state. It, however, 
persists but a short time. An excellent forage plant. See figure 218, on 
page 311. 

DISTRIBUTION. 

Iowa, Ames (Sirrine, 2^4 Bali, Pammel, Hitchcock) ; Muscatine 
(Reppert) ; Dysart (Miss Sirrine) ; Shelby County (Fitzpatrick). 

North America, Waste and cultivated grounds. Canada to North 
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(Eggert), Texas 



Pia. !». LolUtm percnne-a. Bplkirlob; b. 
ownlni glume: e, palet (Div. Agros. U. S. flowering glume: d, f, pklu. l,Div. Agros. U. S 
lipt. Afil. ) Dept. Agrl. I 

Carolina, west to Ohio, Tennessee, Missouri 
(Nealle}'), California and Arizona, 

General. Great Britain, Germany, Scandinavia, southern Lapland 
to northern Africa, western Asia, Fallcland Islands. 

2. LOLIUM ITALICUM. 

Lolitnn Ilalieum A. Br. Flora. 17: 259. 1S34. Scribner. Gruses of 
Tenii. Ball. Univ. Tcdq. Agrl. Bip. Sta. 7: 122. /. 176. 1894. Scribner. 
Bull. U. S. Dept. Agrl. Div. Agros. 7: 302, f. 296. 1900. (3 ed.) 

Lolium malli/lormm Lam. Beal. Grasses of N. A. 3: 629. 1896. 



■ Itauan Rye Grass. 
9 dm.) high, with slender, 
and short awned spikelets. 



DESCRIPTION. 

A biennial or perennial grass, 2 to 3 feet (6- 

usually somewhat nodding, terminal spikes. 

Sheaths nearly smooth; ligule very short, 



GRASSES OF IOWA. 




FlO. KO. D1-irtl>iitl')notBi-..mi'i. Lo'Iikh wt-A Agropyrott. 
• 9peplmeD«lolierl>«rinm. H.w«Uil««ol>-«»«i. 



0RA8SES OF IOWA. 313 

scarioiis; leaf-blades 4 to 8 inches (10-20 cm.) long, 2 to 3 lines (4-6 
mm.) wide. Spikelets 5^ to 7J lines (10-15 mm-) long, six to fifteen- 
flowered; flowering glumes scabrous near the summit, awned; awn 
slender, about the length of the glume. Introduced here and there 
through cultivation. May to July. 

Loliem Ilalicum has been introduced as a cultivated plant in vari- 
ous sections of this state, but it seldom persists more than two years. An 
excellent forage plant, but not adaped to loM'a. 




loua. Ames (Crozier, Hitchcock, 160 Ball). 
North America. Introduced here and there through cultiv; 
especially on the Pacific Coast. District of Columbia ( Vasey). 



814 GRASSES OB' IOWA. 

General. Southern Europe, Spain, France, Germany, to Belgium, 
Switzerland, Italy, Dalmatia, Turkey and Greece. An escape from 
cultivation in Great Britain. 

3. LOLIUM TEMULENTUM. 

Lolium tentulentum h , Sp. PI. 83. 1753 Watson and Coulter. Gray. 
Man. Bot. 671. ^/. 77. 1890. (6 ed.)Scribner. Grasses of Tenn. Bull. Univ. Tenn. 
Agrl. Exp. Sta. 7: 122 /. 777. 1894. Beal. Grasses of N. A. 2: 630. 1896. 
Nash in Britton and Brown. III. Fl. 1: 225. f. 522. 1896. Scribner. 
Bull. U. S. Dept. Agrl. Div. Agros. 17: 291. /. 5S7. 1899. 

DESCRIPTION'. 

Poison Darnel. An annual, with smooth, stout, culm, 2 to 3 tcct 
(4-6 dm.) high. Sheaths scabrous; ligule short. Spike 6 to 12 inches 
( 12-24 cm.) long. Spikelets ^\t to seven-flowered ; empt>^ glumes sharp- 
pointed, as long as the spikelet; flowering glumes turgid, awned or awn- 
less, shorter and broader than in L. perenne. Wet places and cultivated 
grounds. June to August. See figure 221, on page 313. 

Poison darnel is found in the wheat growing sections of the state. 

DISTRIBUTION. 

lona. Ames (Bessey, Hitchcock) ; Armstrong (Pammel) ; 
Charles City (Arthur) ; Cedar Falls (Carver) ; Dallas County (Noel). 

North America, A weed, introduced from Europe. North Caro- 
lina (Rowan Count}^ Small and Heller), Illinois (Hillsboro, Richard), 
California (Southern California, Parr\' and Lemmon 407). 

General. Western Asia, Siberia and India to Germanv and Scan- 
dinavia, Great Britain and northern Africa. 

2. AGROPYRON. 

Agropyron Gaertn. Nov. Comm. Petersb. 14: 539. 1770. Bentham and 
Hooker Gen. PI. 3: 1202. Hackel in Engler and Prantl. Nat. Pflanz. Fam. 
II. 2: 78. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 20: 162. /. 130. 

Elytrigia Desv. Bull. Philom. 2: 190. 1810. 

RoegneriaiZ. Koch. Una. 21: 413. 1847. 

Anthozachne ^X^Mdi. Syn. Glum 1: 237. 1855. 

Spikelets three to many-flowered, compressed, two-ranked, alter- 
nate on opposite sides of a solitar>', terminal spike, single at each joint 
(the lowermost, or all, rarely in pairs) and sessile, with the side against 
the aixs. Glumes transverse (i. e., right and left), nearly equal and 
opposite, lanceolate, herbaceous, nerved. Flowering glumes rigid, con- 
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vex on the back, five to seven-nerved, pointed or awned from the tip; 
palet flattened, bristly-ciliate on the nerves, adherent to the groove of the 
grain. Stamens 3. (Name from Greek words for field and ichcat.) 

KBY TO THE SPECIES OF AGROPYRON. 

A. Culms tufted, no creeping rootstock or stolons. 

1. Flowering glumes long-awned. 

a. Culm stout; spike stout, somewhat one-sided; awn 3*4 times as 

long as the flowering glume A. Richardsoni .^ . 

b. Culm slender, spike rather slender; awn 1-2 times as long as 

the flowering glume , A. caninum ^. 

2. Flowering glumes awn-pointed or awnless A, tenerum.^. 

B. Culms from creeping rootstocks. 

1. Flowering glumes glabrous or only scabrous. 

a. Spikclets compressed, ascending A. occidentale .^ , 

b. Spikelets narrow, nearly clindrical, erect. 

(1) Leaves becoming involute, scabrous on both sides. 

— A.pseudo-repens.^. 

(2) Leaves flat, smooth below, pubescent above. 

—A. repens.'^ . 

2. Flowering glume pubescent A. occidentale var. moiled . 

1. AGROPYRON RICHARDSONI. 

Agropyron Richardsoni Schrad. Linnaea 12: 467. 1838. (fide Kew Index. > 
Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 17: 301. /. 5y7.1899. Shear. 
Bull. U. S. Dept. Agrl. Div. Agros. 4: 29. 1897. 

Agropyron caninutn (L) R. and S. Nash in Britton and Brown. III. 
Fl. 1: 228 (in part.) 

Agropyrum uniiateraie Cassidy. Bull. Colo. Agrl. Exp. Sta. 12: 63. 
1890. 

Agropyrum violacescetts Beal. Grasses of N. A. 2:635. 1896. 

DESCRIPTION. 

Richardson's Wheat Grass. An erect, smooth perennial, 3 to 
4 feet (6-8 dm.) high, with rather rough, involute, pointed leaves, and 
erect, usually one-sided, bearded spikes, 14 to 20 inches (7-10 cm.) 
long. Spikelets three to four, with long-awned, flowering glumes 4 to 
4} lines (8-9 mm.) long. Dry soil. June to September. 

Considered a good forage plant. 

DISTRIBUTION. 

lotua, Armstrong 3269 and 3264 (Pammel) ; Ames. (Sirrine, 
Stewart (679 Combs and Ball) ; Ontario 3274 (Faurot) ; Armstrong 
(Cratty) ; Cedar Falls (Carver) ; Milford (Shimek). 
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1. 122. AgropiP'i 




loni. a. glames. b. spikelet. (Dlv. Agrne. U.S. Depi.AKTl.) 



Xorlli A'lieika. Minnesota (St. Croix, Farrj), South Dakota to 
the Saskatchewan and British Columbia; in the Rocky Mountains of 
Colorado and the Uintah Mountains of Utah (Duchesne River 241, 
ICast Pri.vo Canon, alt. 8000 ft., Fast Lake Fork, West Bear Lake, 254 
Pamnid). R.cky Mountains (Hall and Harbour 656), Wyoming 
(Burnt Fork 244). 

2. AGROPYRON CANINUM. 



Agropyron caninum R. and S. Sysl. 8: 756. 1817. Watson and 
Coulter. Gray. Man. Bot. 672. 1890. (6ed.) 

Agropvrumeaoittum Reichea'h. Scribner. GrassesoC TenD. Bull. Univ. 
Tenn. Agr. E«p. Sta. 7: 123. f. 179. 1894. 
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'^erofiyron eaninum (L.) Beauv. Bent. Grasses ot N. A. 2:63ft 
1896. 

AgropyroH eaninum (L) R. tind S. Nash in Britton and Brown. 111. Fl. 
1: 228. f.SZS. 1896. {in part.) 

Agropyrum caot'xMnt Beaav. Shear. Bull. U. S. Dept. Agrl. Div. Agros. 
4: 29. 1897. 

Agropyrum caninoides Beat. <irasses of N. A. 2: 640. 1896. 

DESCRIPTION. 

AwNED Wheat Grass. A rather slender grass, i to 3 feet (2-6 
dm.) high, with no creeping root-stock. Sheaths smooth, or the lower 
hairj-; ligule short; leaf-blade flat, pubescent above, smootli below. 




Via VS. Agroppt 
empty glnnia; b. floi 
(Obarlotte H. Kim ) 



Fio. 224. Affropuron lentrvm- 
K\amrm: b. flowerlDi KlnmM, wllh flon 
Agtoe. v. 8. Dept. Agrl.) 
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Spikes more or less nodding, 3 to 6 inches (6-12 cm.) long. Spikelets 
three to six-flowered, the florets rather distant; empty glumes three to 
five-nerved, acute or long awned ; flowering glumes nerved near the tip, 
with awns nearly twice their length. July- August. 

Reported from northw^estern Iowa only, where it is not uncommon. 
The species is considered a good forage plant. 

DISTRIBUTION. 

loua, Ames 38 and 769 (Ball and Combs) ; Iowa-Minnesota 
line (Pammel) ; Ames (Sirrine) ; Emmet County (Cratty) ; Lake Oko- 
boji (Hitchcock). 

Xorih America, From New Brunswick, Saskatchewan and British 
Columbia, south to Colorado; south through New England and middle 
states and west to Nevada, Wyoming (Sheep Mountain, T. A. Wil- 
liams 2306). 

General. Europe and Asia. 

3. AGROPYRON TENERUM. 

Agropyron tenerum Vasey. Bot. Gaz. 10: 258. 1885. Watson and 
Coulter. Gray. Man. Bot. 672. 1890. (6ecl.) Shear. Bull. U.S. Dept. Agrl. 
Div. Agros. 4: 29. 1897. Nash in Britten and Brown. III. Fl. 1: 227. /. 527 , 
1896. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 17: 297. /. 593, 1899. 

Agropyron repens var. tenerum Vasey. Beal. Grasses of N. A. 2: 
636. 1896. 

DESCRIPTION. 

S LENDER Wheat Grass. An erect, caespitose, rather stout, 
smooth perennial, 3 to 4^ feet (6-9 dm.) high, with narrow, flat leaves, 
and slender, cylindrical spikes, 4 to 7^ inches (8-15 cm.) long. Outer 
jilumes five-nerved ; flowering glumes lanceolate, 4 to 5 lines (8-10 mm.) 
long, tipped with a stiff, straight awn ^ to 2 lines ( 1-4 mm.) long. Dr>- 
soil. July-August. 

It has been found in eastern, northern and northwestern Iowa, but 
native only to northwestern Iowa, from Emmet to Lyon counties. It is 
a valuable forage plant and highly esteemed in the Rocky Mountains. 
In Iowa it starts early in the spring and matures \txy rapidly. See 
fijrurc 224, on page 317. 

distribution. 

loiva. Mason Cit>' (Miss King), 895 Elmore, Minn. (Minne- 
sota-Iowa line), 3366 and 3307 feylon, 3362 and 3360 Spirit Lake 
(Pammel) : Cedar Falls (Carver) ; Ames 11 17 (Stewart, Carver, Sir- 
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rine) ; 3344 Marathon (Roberts); 3184 Elgin (Patterson) ; Emmet 
County, Armstrong (Cratty) ; Lyon County (Macbride) ; Rock 
Rapids, Spirit Lake (Shimek) ; Ames (Bessey). 

North America. Minnesota, Nebraska (Ravenna and Grand 
Island, Pammel), Colorado (Colorado Springs, Pammel; Ft. Collins, 
Crandall 49; Rouatt County, Shear and Bessey 1393), New Mexico, 
Utah (East Duchesne River 235, Pammel and Stanton; Salt Lake City 
and White Rock Agency, Pammel and Stanton ; Black's Fork and Echo, 
Pammel, Johnson, Buchanan and Lummis, 1573, 1578, 1581 and 1582), 
Wyoming (Snake River, A. & E. Nelson, Burnt Fork and Sheridan, 
246, 247, Pammel and Stanton), Washington (Sandberg and Leiberg 

331). 

4. AGROPYRON OCCIDENTALE. 

Agropyron occidentale Scribner. N. Sp. 

Agropyrum spicatum (Pursh.) Scribn. and Smith, Bull. U.S. Dept. 
Agrl. Div. Agros. 3: 12. 1896. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 
17: 298. f.594, 1899. 

Agropyrum spicatum Scribn. and Smith. Shear. Bull. U. S. Dept. 
Agrl. Div. Agros. 4: 33. 1897. 

DESCRIPTION. 

Colorado Blue Stem. Western Wheat Grass. A rigid, 
upright, glaucous perennial, i to 4 feet (3-12 dm.) high, from creeping 
root-stocks, with rather firm, bluish-green leaves, and straight, beard- 
less spikes, 3 to 7 inches (6-14 cm.) long. Spikelets seven to thirteen- 
Houered, 6 to 10 lines (12-20 mm.) long, with lanceolate, acuminate- 
pointed, empty glumes, and acute flowering glumes 4 to 6 lines (8-12 
mm.) long. Dry or moist soil. June to September. 

This species is widely introduced in Iowa, especially east of the 
Missouri divide, except in Emmet, Palo Alto and Cerro Gordo 
counties, where it is native. The Wisconsin localities are most likely 
from introduced plants. It is one of the most abundant grasses of the 
plain west of the Missouri river and east of the Rocky Mountains. It 
covers wide stretches of the western plains forming a considerable part 
of the herbage. It is a most valuable forage grass for the west. In 
many parts of Iowa and Minnesota it is becoming a troublesome weed, 
spreading with as much rapidity as quack grass. 

distribution. 

Iowa, 663 Denison, Mason City, 392 Elmore, Minn., Iowa-Min- 
nesota line, 3308 Ceylon, 3268 Armstrong (Pammel) ; Ames (Carver, 
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Stev-ens, C. A. Wilson, Sirrine, P. H. Rolfs) ; Harcourt (Daniclson) ; 
Hamilton County (P. H. Rolfs) : 3190 Hampton (Peck) ; 3292 Alton 
Junction (Miller); 3275 Ontario (Faurot) ; 377 Macedonia. (Stem- 
pel) ; 1128 Alden (Ste%-cns) ; 305 P'l'it Mound (Miss King and M. 
Corkindaic) ; 951 Battle Creek (Preston) ; Twin Lake Township, Cal- 
houn County (Rigg) ; Mason Cit>- (Shimek) ; Hedrick (J. T. Brooks) 
Emmet Count}' (Cratt>) ; Farrapit, Spirit Lake, Forest City, Rock 
Rapids (Shimek); Nora Sprines (Gaylord) ; Milford (Shimek); Ft. 
Dodge (Oleson). 
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North America, Minnesota (Vernon Center, Pammel 2), Kan- 
sas, Nebraska (McCook 219, Aurora 55, Alma 56, Pammel), Colorado 
(Ft. Collins, Crandall; Malta, Pammel and Stanton 225; Palmer 
Lake Pammel), Wyoming (Burnt Fork, Pammel and Stanton; Pied- 
mont, Pammel; Pine Bluff, Pammel, Johnson, Lummis and Buchanan), 
Texas, Utah (Salt Lake City and Echo, Pammel, Johnson, Buchanan 
and Lummis; White Rock Agency and Provo River, Pammel and Stan- 
ton; Black's Fork, Pammel; Southern Mt., Siler) and Arizona; north to 
Montana and Saskatchewan. 

5 AGROPYRON OCCIDENTALE VAR. MOLLE. PAMMEL. NOV. COMB. 

AgroPyron sPicatufn moile Scribner SLud Smith. Bull. U. S, Dept. Agrl. 
Div. Agros. 4: 33. 1897. 

DESCRIPTION. 

Soft Western Wheat Grass. Culms i to 4 feet high, wath 
compressed, acute spikelets; culms rigid, erect and striate; leaves rough- 
ish on the margins, brown nodes; sheaths striate, smooth, shorter than 
the internodes; ligule short; blades erect, separating, rigid, bluish green; 
scabrous on the margins and along the prominent nerves. Spikes ex- 
serted 3 to 7 inches (7-20 cm.) long. Spikelets pedicellate, greenish, i 
to I inch (1^-3 cm.) long; empty glumes and rachis more or less villous 
and pubescent, lanceolate, acuminate, scabrous on the nerves. Flowering 
glume 4 to 6 lines (8-12 mm.) long, narrowly lanceolate, acute or acu- 
minate; palea a little shorter than the flowering glume. See figure 226, 
on page 320. 

DISTRIBUTION. 

Iowa, Ontario (F. W. Faurot 3274). Introduced. 
North America, The Saskatchewan to Colorado and New Mexico, 
and westward to Idaho and Washington. 

6. AGROPYRON PSEUDO-REPENS . 

Agropyron pseudo-repens Scribu. and Smith. Bull. U. S. Dept. Agrl, ^ 
Div. Agros 4: 34. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 17: 296. 
/. 592. 1899. 

(In the past very frequently it has been referred to as Agropyron 
repens by many American collectors . ) 

DESCRIPTION. 

An erect, rather stout perennial, i^ to 4J feet (3-9 dm.) high, from 
creeping root-stocks, with flat, scabrous leaves, and erect spikes 4 to 8 
21 
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FiO. 3?7. Agropyron psaiilo-rtpait- 
glamo; h. Etowerlng glumes with flowei 
AgTos. U. B. Dcpt. Agl-L ) 



Fio 333. Agropt/mn reptnt—* ipifaelvt; 
b, pKrlB of pplkelet dfsptajed^ two etaptj 
Ulamet, {DIv. Agros. U. B. Dept. AgrL > 



inches (8-16 :ni.) lone. Spikelets 5 to 8 lines ( 10-16 mm.) long, three 
CO scvcn-flowereJ, with Hnear-lanccolate, nearly equal and fivc-nerved 
empty glumes, with acuminate or aivn-pointed flowering glumes. Rather 
moist soil. May to September. 

This species is local in north central and northwestern Iowa. In the 
Rocky Mountains it is considered a valuable forage grass. 

DISTRIBUTION, 

losi-a. Granite (Shimck) ; Ogden (Pammcl). 
Norik America. Ontario to Wisconsin, Minnesota, Iowa, Ne- 
braska (Grand Island and Broken Bow 54, Pammcl), and the Rocky ■ 
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Mountain region Colorado (Steamboat Springs, Shear and Bessey), 
Wyoming (Sheridan County, Big Goose Creek, Pammel, Stanton and 
Crone; Bear River, Pammel, Johnson, Buchanan and Lummis 1635, 
and 1634), Utah (Burnt Fork, Provo River, Bear River 255, Pammel 
and Stanton) ; Black's Fork, Pammel, Johnson, Buchanan and Lummis 
969), Texas and Arizona to British Columbia. 

7. AGROPYRON REPENS. 

Agi'opyron repens Beauv. Agros. %146. 1812. Watson and Coulter. 
Gray. Man. Bot. 671. 1890. (6 ed.) Scribner. Grasses of Tenn. Bull. Univ. 
Tenn. Agrl. Exp. Sta. 7: 123./. 178, 1894. Shear. Bull. U. S. Dept. Agrl. 
Div. Agros. 4: 35. 

Agropyron repens (L.) Beauv. Beal. Grasses of N. A. 2: 636. 1896. 
Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 7: 304. /. 298, 1900. (3ed). 

DESCRIPTION. 

Couch Grass, Quack Grass. Culms i to 3 feet (2-6 dm.) 
high, from an extensively creeping, jointed rootstock. Sheaths striate, 
usually smooth; ligule very short; leaves 4 to 12 inches (8-24 cm.) long, 
smooth, scabrous, or sometimes pubescent above. Spikes 3 to 10 inches 
(6-20 cm.) long, erect. Spikelets four to eight-flowered; empty glumes 
iive to seven-nerved, obtuse or notched, acute or short-awned; flowering 
^lume nerved near the apex, awnless or sometimes short-awned. June 
to September. See figure 228, on page 322. 

Naturalized in lawns, waysides and cultivated ground. Becoming 
a troublesome weed in many sections of the state. The species furnishes 
good forage, but its weedy nature should prevent its introduction as a 
forage plant. 

distribution. 

loica, Ames 153 (Ball) ; Macedonia 376 (Sample), Boone 
(Carver) ; Decorah 3189 (Jacobson) ; Ames (Rolfs) ; Creston (Stew- 
art) ; Ames 1150 (Lou than) ; Alden 1133 (Stevens) ; Ames (Hodson) ; 
Hamilton County (Rolfs) ; Waverly (Erwin) ; Northwood (Tenold) ; 
Ames (Sirrine) ; Rock Rapids (Shimek) ; Jewell Junction (Carver) ; 
Grundy Center (Miss Paddock) ; Keokuk (Shimek) ; Iowa City 
(Hitchcock); Delaware County (Cameron); Ames (Bessey). 

North America, Widely naturalized in North America. From 
Maine to British Columbia, New York (Parry), Connecticut (Glaston- 
bur>% Frances Wilson), Wisconsin (La Crosse, Pammel, 3231), Ne- 
braska, Dakotas, Missouri, Colorado and the Gulf states. 
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General. Great Britain, the continent of Europe, Scandinavia to 
northern Africa, northern Asia and the Himalayas. 

3. SECALE. 

SecaUL,. Sp. PI. 84. 1753. Endlicher. Gen. PI. 103. Bentham and 
Hooker. Gen. PI. 3: 1203. Beauv. Agros. 105. pL 10, Scribner. Bull. U. S. 
Dept. Agrl. Div. Agros. 20: 163 f,131, (Rev. ed.) 

Spikelets two, rarely three-flowered, solitary and sessile at the 
notches of the rachis, forming a spike ; rachilla produced above the florets 
into a slender stipe. Empty glumes two, rigid, narrow, acuminate or sub- 
aristate-pointcd ; flowering glume broader, compressed-keeled, five-nerved, 
awned from the point ; palea a little shorter than the glumes ,two-keeled. 
Stamens 3. Styles very short, distinct; stigmas plumose. Grain ob- 
long, sulcate, pilose at the apex, free. Annual grasses, with flat leaves, 
and dense, terminal spikes, the rachis of which is usually articulated. 

Two species, the Secale cereale and 5. fragile, both native of the 
Old World. The original species of S. cereale knowTi as S. montanum 
Guss, grows upon the mountains of Spain and Morocco, through Siberia 
to Asia Minor and central Asia. 

1. SECALE CEREALE. 

Secale cereale Li. ^1^ PI. 84. 1753. Scribner. Grasses of Tenn. Bull. 
Univ. Tenn. Agrl. Exp. Sta. 7: 124. 1894: Beal. Grasses of N. A. 2: 640: 
1896. 

DESCRIPTIOX. 

Rye. An annual grass, 4 to 6 feet (1015 dm.) high, with linear- 
lanceolate leaves, and terminal, somewhat flattened, linear, bearded 
spikes, 4 to 6 inches (8-12 an.) long. Culms simple, erect, hairy near 
the spike; sheaths striate, smooth; ligule short, dentate; leaf-blade 
smooth on the lower surface, scabrous on the upper surface and margins. 
Empty glumes linear-subulate, nearly equal, scabrous, bristly-pilose at 
the base; flowering glumes ventricose, acuminate, compressed near the 
apex, and terminating in a long, scabrous awn. 

DISTRIBUTION. 

loiva. 3207 Conrad (Miss E. Paddock); Ames (Weaver, 1146 
Louthan, Stewart, E. R. Wilson) ; Spring Hill (Jones) ; Mt. Pleasant 
(Mills) ; Marshalltown (Eckles) ; Cedar Rapids (Miss Hall) ; Durant 
1135 (Weaver) ; Ames (Mast, Carved, Fairfield) ; Denison 674, Web- 
ster City, Jefferson (Pammel) ; Johnson County (Cratty). 
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North America. Widely naturalized, or in a semi-naturalized con- 
dition from the Atlantic to the Pacific. 

General. Generally cultivated in Europe, the original form native 
to the mountains of southern Europe. 




4. TRITICUM. 

Trilicum L. Sp. PI. 85. 1753. Endlicher Gen. PI. 103. Bentham and 
Hooker. Gen. PI. 3: 1204. Hackel m Engler and Prantl. Nat. Ptlanz. 
Fam. II. 2: 80. f. 93-102. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 
20il64. /. 232. (Rev.ed.) 

Spikelcts two to five-flowered, solitary and sessile at the joints of 
the rachis, forming dense, terminal spikes; rachilla articulated betl^-een 
the florets ; lower flowers in each spikelet hermaphrodite, the upper stam- 
inate or impcrfecL Empty glumes at the base of the spikelet two, rigid, 
usually shorter and narrower than the flowering glumes, short-an-ned or 
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awnless; flowering glumes oblong, ventricose or rounded on the back, 
sometimes keeled above, five to nine-nerved, awned or awnless; palet 
two-keeled, keels ciliate. Stamens 3. Stj'le very short; stigmas plumose. 
Grain ovoid or oblong, sulcate, hairy at the apex, free or adherent to the 
palea. Annual, erect grasses with terminal, cylindrical spikes. 

There are twelve species of Aegilops native to southern Europe and 
Asia; one species, the Aegilops ovata, occurs in southern Europe. There 
are three species of the section Sitopyros. 




1. TRITICUM VULGARE. 



TriHcum vulgare Vill. Hist. PI. Oauph. 2: 153. Beal. GraBsci of N. 
A. 2: 642. f. 122. 1896. 

THtiettm sativum Scribner. Grasses of Tean. Bull. Univ. Tenn. Ag;rl. 
Exp. SU. 7; 124. 1891. 
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DESCRIPTION. 



Wheat. An annual, with terete, simple culms, 2 to 5 feet (5-14 
dm.) high. Leaves narrowly lanceolate, striate, usually scabrous on the 
upper surface. Sheaths striate, smooth; ligule short, truncate. Spike 3 
to 6 inches (7-14 cm.) long, dense, four-sided, axis compressed, rather 





■—I, Polish Wh«M. TrUlcum Poloni- 
m,- 1. Bearded Spelt. TrIUcttfn latl- 
«t BpeUa (Hsokel. > 



b~l, Oennm Wheat. 
icoccum; 2. One-gralDSd 
onococcum. (Haekel.) 



broad, margins hirsute; spikelets broadly obtuse, three to five-flowered ; 
glumes ventricose, obtuse, mucronate or awned. 

Wheat is grown in all parts of the state. Winter wheat succeeds 
best in southern and eastern parts of the state; summer wheat \xi north- 
western Iowa. 

DISTRIBUTION. 

lou'a. Ames (Fairfield, Stewart, Weaver, Pammel, Sirrine, Car- 
ver) ; Boone (Carver) ; 1123 and 1171 (Alden (Stevens). 
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General, Wheat is widely cultivated in temperate regions of the 
old and new worlds. Cultivated in Europe in prehistoric times. Its 
original home is western Asia. 

5. HORDEUM. 

Hordeum L. Sp. PI. 84. 1753. Endlicher. Gen. PI. 104. Bentham and 
Hooker. Gen. PL 3: 1206. Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 
20: 165. /. 133, 

Critho E. Mey. Ind. Hort. Region. 1848. 

Z'eocriton Beauv. Agrost. 114. 1812. 

Criterion K2X, Jour. Phys. 89: 103. 1819. 

Spikelets one-flowered, with an awl-shaped rudiment on the inner 
side, three at each joint of the rachis of a terminal spike. The lateral 
ones usually imperfect or abortive, and short-stalked. Empty glumes 
side by side, in front of the spikelets^ six in number, forming a kind of 
involucre, slender and awn-pointed, or bristle-form. Flowering glume 
and palet herbaceous, the former (anterior) convex, long-awned from 
the apex. Stamens 3. Grain oblong, commonly adherent. Spike often 
separating into joints. Ours annuals or biennials, or scarcely perennial. 
(The ancient Latin name.) 

Hackel recognizes sitxeen species of Hordeum, although Bentham 
& Hooker only give twelve. The species occurs in temperate Asia, 
Europe, Africa and North and South America; of the sixteen species Beal 
records eight for the United States; but Scribner and Smith^ record ten 
species in 1897. Several species have been added since then; it is prob- 
able, however, that the number of species will be somewhat reduced. 

KBY TO THE 8PECIE9 OP HORDEUM. 

A. Lateral spikelets sessile (cultivated species). 

1. Flowers in the lateral spikelets sterile, making the fruiting spike 

appear distichous H, distichon,^, 

2. Flowers in the lateral spikelets fertile, the fruiting spike appear- 

ing six-rowed H. vulgare}. 

B. Lateral spikelets raised on a short pedicel. 

1. Empty glumes all alike, subulate. 

a. Floret of the lateral spikelets rudimentary, awnless, or short- 

awned. 

(1) Awn of the flowering glume in the central spikelet 2.5-6 

mm. long H. jubatum}. 

(2) Awn of the flowering glume of the central spikelet less 

than 1.5 cm. long H nodosum.^, 

b. Flower of the very short-pedicelled, lateral spikelets fertile; awn 

about 2 cm . long H, Patnmeli^, 

2. Empty glumes of the middle spikelets, and the inner empty glumes 

of the lateral spikelets dilated above the base.. .H, pusillum,*. 
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1. HORDEUM DISTICHON. 

Herdeum dislickon L. Sp. PI. 18S.17S3. Beal. Grasses of N. A. 2; 
647. 
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DESCRIPTION. 



Two Rowed Barley, Two to three feet (6-9 dm.) high, spikes 
TMigly compressed laterally, the sterile, lateral spikelets appressed to 
e rachis, with or without stamens. Spikelets nodding or upright. 

DISTRIBUTION. 

loKa. Lyon County (Shimek). 

North America. Cultivated in northern United States. 

General. Cultivated in Europe and Asia, and temperate regions 

■ne rally. 

2. HORDEUM VULGARE. 

Hordeum vulgare L,. Scribner. Grasses of Tenn. Bull, Univ. Tenn. 
[ri. Exp. Sta. 7; 125. 1894. 




Fio. 2S4, Left, two-ranlied barler: HorOtum distlchan. Right, comman 
toor-rowad 1j«1ot; Hordtum ttUgarc. b, bl, bS, aplkelet; kl, fmJt; f, pUtlU&nd 
■t^eni. (Hackel.) 



332 GRASSES OF IOWA. 

DESCRIPTION. 

Four Rowed Barley. Annual, 2 to 3 feet (4-7 dm.) high, 
smooth. Leaves linear-lanceolate, keeled, nearly smooth ; sheaths striate, 
smooth, auricled at the throat; ligule very short. Spikes 3 to 4 inches 
(6-9 cm.) long, somewhat four-sided, rachis flattened, pubescent on the 
margins. Spikelets with one perfect floret; empty glumes, narrowly lin- 
ear, pubescent, terminating in a slender awn; flowering glume five- 
nerved, scabrous near the apex, long-awned ; awn flattened, keeled, some- 
what three-nerved, serrulate on the margins. 

DISTRIBUTION. 

loiua. Alden (Stevens); Ames (E. R. Wilson, P. H. Rolfs); 
JefiFerson (Stewart) ; Story City (Pammel and Stewart). 

North America, This cereal is without doubt one of the most 
ancient of cultivated plants. It is supposed to have originated from H. 
spontaneum Koch which grows wild in Asia Minor and Caucasian coun- 
tries to Persia and Beloochistan as well as Syria and Palestine. 

3. HORDEUM JUBATUM. 

Hordeum jubatum L. Sp. PI. 85. 1753. Watson and Coulter. Gray. 
Man. Bot. 672. pi. 11. 1890. (6ed.) Beal. Grasses of N. A. 2: 644. 1896. 
<2ed.; Nash in Britton and Brown. 111. Fl. 1: 229. /. 5J7. 1896. Scrib- 
ner. Bull. U. S. Dept. Agrl. Div. Agros. 17: 307. /. 6oj . 1899. 

DESCRIPTION. 

Squirrel Tail Grass. A smooth, slender and erect, annual or 
biennial (perennial ?), i to 2 feet (2-4 dm.) high, with flat leaves, and 
long, bearded, nodding spikes, 2 J to 5 inches (5-10 cm.) long. Empty 
glumes awn-like, i\ to 2i inches (3-5 cm.) long, the flowering glume of 
tlic central spikelct 3 to 4 lines (6-8 mm.) long, terminating in a slender 
awn I J to 2^ inches (3-5 cm.) long.. Moist, saline soils. June to August* 

Squirrel tail grass is widely distributed in Iowa; reported from 
nearly every county. A most troublesome weed in pastures. See figure 
235, on page 333. 

DISTRIBUTION. 

Iowa, Forest City (Shimek) ; Missouri Valley, 885 Elmore, 
Minn., Iowa-Minnesota line. Eagle Grove, 896 Ledyard, Jefferson, 
Logan, 659 Missouri Valley, Carroll, Council Bluflts, 1307 Council 
Bluffs, Ames, Dakota Cit}^ 3218 Clinton, Webster City, South Dakota 
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Akto*. U. B. Dept. Agrl, 



opposite Hawarden (Pammcl); Le Claire (F. Rolfs); Ames (C A. 
Wilson, Bcssey, Beardslee, Reynolds, Taylor, 1154 Louthan, Hitch- 
cock, 1165 Stewart, Miss Gaylord, Carver) ; Rock Rapids, Mason City 
■(Shicnck); Calhoun Count}' (RiKg) ; Pottawattamie County (Cam- 
eron), Newton (Misses Cavanagh and Dilnc) ; Muscatine (Rcppert) ; 
Greenfield (Stewart); Sioux City (Miss Wakefield); 1072 Emmet 
County (Cratty) ; Taylor County 11 14 (Pool); Battle Creek 953' 
(Preston); Reason City (Parker); Clinton (Ball); 3248 Beaver 
(Pammel and Kinzer) ; Grundy Center, 3251 (Miss Paddock) ; 3277 
Ontario (Faurot) ; 3334 Marathon (Roberts) ; 3212 Calmar Junction 
(Pammel) ; i Ames (Ball) ; Harcourt (Daniclson) ; Wheatland 
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("Ball) ; 699 Amana (Schadt) ; Mt. Pleasant (Mills, Witte) ; Mar- 
shalltown (Stewart); Iowa City (Hitchcock); Keokuk (P. H. 
Rolfs) ; Jewell Junction (Carver) ; Colfax (Mead) ; Manly (Wil- 
liams) ; Dysart, Benton County (Miss Sirrine) ; 840 Boone (Steele) ; 
837 Charles City (Anderson) ; Belknap (Rankin) ; Keystone (Koch) ; 
High Bridge, Dallas County (Shimek) ; Des Moines (Pammel) ; Mil- 
ford (Skiff); Oskaloosa (White). 

''Greenfield (Stewart); Corning (Bixby) ; Postville (Williams); 
Rossville (Wiley) ; Centerville (Reister) ; Shellsburg (Budd) ; Belle 
Plaine (Van Dyke) ; Cedar Falls (Speer) ; Madrid (Heaton) ; Row- 
ley (Herman); Rockwell Cit>^ (Heaton); Dedham (Kay); Coon 
Rapids (Kay) ; Atlantic (Franklin) ; Mechanicsville (Hubbard) ; Clear 
Lake (Carpenter) ; Mason City (Nettleton) ; Larrabec (Strever) ; New 
Hampton (Gabrilsen) ; Lawler (Obyrne) ; Hopeville (Ashley) ; Clin- 
ton (Roberts) ; Belknap (Parker) ; Bloomfield (Duffield) ; Garden 
Grove (Wemple) ; Hawkeye (Bopp) ; Hampton (Grenelle;) Geneva 
(Thompson); Hamburg (Rice); Enfield (Jefferson); Casey (Bene- 
dict) ; Iowa Falls ( Parmalee) ; Williams (Fuller) ; Mt. Pleasant 
(Wright); Cresco (Marshall); Humboldt (Wells); Battle Creek 
(Preston, Crowley) ; South Amana (Schadt) ; Newton (Beatty) ; Lake 
Mills (Kccler) ; Decatur County (Shimek) ; Unit>' (Hummer) ; What 
Cheer (Lawrence); Mooar (Thomas); Wapello (Miller); Chariton 
(Burr) ; Little Rock (Ball) ; Winterset (Kinsman) ; Oskaloosa 
(Boyd); Marshalltown (Eckles) ; Mapleton (Lamb); Villisca (Mc- 
Cartney) ; Shenandoah (Mollison) ; Neola (Humesworth) ; Council 
Bluffs ( Williams) ; Grinnell (Price) ; Sac City (Brown) ; Ames 
(Mills); Tracr (Wilson); Lenox (Hurley); Pittsburg (Duffield); 
Wilsonville (Taylor); Seymour (Wagner); Ft. Dodge (Blaine); 
Forest City (Secor) ; Sioux City (Purcell and Skinner) ; Iowa Cit}, 
Davenport (Shimek); Hamilton to Hancock County (Preston); 
Onslow (Cameron)." Localities based on reports. 

Xorth America, Moist, saline soils, Canada, the United State:^ 
south to Illinois (Venice, Eggert; Chicago, Pammel) ; Minneso't^ 
(Thompson, Sandberg 420), South Dakota (Brookings, Halsted), W^i-^' 
consin (La Crosse, D. S. Pammel); Nebraska (Oxford, Aurora 2 ^' 
Broken Bow 106, Alma, Hastings, Pammel), Kansas, Colorado (La '^^' 
mer Count>% Fort Morgan, Silver Plume, Pammel; Ft. Collins, Cra»— ^' 
dall ; New Windsor, Osterhout, 2380; Petersburg, Lummis 1 561 ^' 
Utah (Cache La Poudre River, 8000 ft., Pammel; Echo, Pamm^^' 
Johnson, Lummis and Buchanan), Wyoming (New Castle, Sherma/^/ 
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Sheridan County, Pammel ; Yellowstone National Park, A. and E. Nel- 
son ; Dale Creek, Pammel, Johnson, Buchanan and Lummis) ,' New Mex- 
ico (Vasey), Nevada (Montella, Pammel), Idaho (Sandberg), and 
California. 

General, Europe and Siberia. 

4. HORDEUM NODOSUM. 

Hordeum nodosum L. Sp. PI. 56. (2ed.) 1762. Scribner. Bull. U. S. 
Dept. Agrl. Div. Agros. 17: 313. /. 609. Nash in Britton and Brown. 111. 
Fl. 1: 228. /. 529, 

DESCRIPTION. 

Wild or Meadow Barley. A slender, erect, caespitose grass, § to 2 
feet (2-6 dm.) high, with flat leaves, and narrow, bearded spikes, J to 3 
inches (2-8 cm.) long. Empty glumes all setaceous or awn-like; lateral 
spikelets imperfect. Awns 3 to 6 lines (6-12 mm.) long. May to 
August. See figure 236, on page 333. 

DISTRIBUTION. 

loxva, Hawarden; Lyon County. 

North America, Indiana and Minnesota to Alaska, and south to 
Tennessee, Mississippi, Texas and California. 

General, Europe and Asia. 

5. HORDEUM PAMMELI. 
Hordeum Pammeli Scribner andBall. n. sp. 

DESCRIPTION. 

Pammel^s Wild Barley. A caespitose, glabrous perennial, erect 
or somewhat geniculate at the base, 6 to 10 dm. high. Sheaths smooth, 
shorter than the internodes; ligule a scarious ring about .5 mm. long; 
blades flat, linear-lanceolate, 5 to 8 mm. wide, 1.2 to 2 dm. long, mi- 
nutely retrose-scabrous on both surfaces, long- acuminate at the apex. 
Spikes exserted, nodding, long and slender, 8 to 17 cm. long and 6 to 
8 mm. wide, excluding the awns, or 2 to 3 cm. wide with the awns. Joints 
of the rachis about 2.5 mm. long, scabrous, articulated, separating at 
maturity. Spikelets three at each joint, ascending or somewhat ap- 
pressed, the central sessile, the lateral ones nearly so, on very short pedi- 
cels, less than ,5 mm. in length, all containing fertile flowers, the cen- 
tral three-flowered, the lateral two-flowered, the uppermost flower in 
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each case being rudimentary. Empty glumes subulate, one to nvo- 
nerved, minutely scabrous, projucej into a long, slender, scabrous awn, 
glume with awn 2.3 to 3.5 cm. long. Flowering glume of the lower 
flower of the central spikclet 7,5 to 8.5 mm. long, on a very short stipe, 
smoothish at the base, becoming scabrous and indistinctly three to fivc- 




Tia. 237. Jlordtum ^inmttl—», gronp o( threa aplkelcte; b, central 
■pikelet: c, florets of central iplkelet: 1 utd !, partaoffeTtlleflower of 
centralaplkeletiSandf parts of atftmlData flower; S, nidimentUT 
flower ; d, lateral nplkelet ; 1 and 3, part* of fertile flower of lateral 
■pikelet; S and t, mdtmeatarr flower, {Cbarlotte H. King.) 



nerved toward the minute, bicuspidate apex, topped with a slender, sca- 
brous awn 2.3 to 3.5 cm. long. Second flower shorter, 6 to 7 mm. long, 
awn 7 to 15 mm. long. Rudimentary- flower about 4 to 5 mm. long, 
nts of the rachilla about 1.5 mm. long. Floret of lateral 
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spikelets about 7 mm. long, on a stipe i mm. long; awn 1.2 to 2 cm. 
long. Palea as long as their florets, scabrous on the keels. 

Type collected at Dakota City, Iowa, by L. H. Pammel, No. 3824, 
August 8, 1896 prairies along the line of the C. & N. W. R. R. 

In the genus Hordeum the spikelets are one-flowered, with a rudi- 
mentary second flower usually present. //. Pammeli is unique in hav- 
ing the central spikelet normally two-flowered, with a rudimentary third 
flower but is still referable to HordeumI rather than to Elymus. It re- 
sembles in general appearance H, caespitosum or a very large form of 
H, nodosum. It is readily distinguished from all other species by the 
short-stalked or nearly sessile, lateral spikelets, containing a fertile flower. 
These characteristics show it to be closely related to the common culti- 
vated barley. See figure 237, on page 336. 

DISTRIBUTION. 

Iowa. Dakota Cit>^ (Pammel). 

North .-1 m erica. Central Illinois to northwestern Wyoming, in 
moist situations, sometimes shaded. Apparently rare, and of local distri- 
bution, though reported as common in the Wyoming locality. Latter 
part of June to middle of August. 

There are three other collections of this species. Illinois: Wady 
Petra, NW^, Sec. 31, Valley Township, Stark County, moist bank of 
ditch V. H. Chase, 45, June 25, 1897, ^"^ nomen Elymus striatus Willd- 
This was examined in the herbaria of Mrs. Agnes Chase, Washington, 
D. C, Prof. S. M. Tracy, Biloxi, Miss., and the Field Columbian Mu- 
seum, Chicago. South Dakota: Brookings, E. N. Wilcox, 68, July 
8, 1896. Wyoming: Hulett, moist, shady meadow, common, David 
Griffiths 930, July 17, 1898. The last tw^o specimens are in the her- 
barium of the office of the Agrostologist, U. S. Department of Agricul- 
ture. 

6. HORDEUM PUSILLUM. 

Hordeum pusillum Nutt. Gen. 1:87. 1818. Scribner. Grasses of Tenn . 
Bull. Univ. Tenn. Agrl. Exp. Sta. 7: 125./. 181. 1894. Nash in Britten 
and Brown. 111. Fl. 1: 229. /. 530. 1896. Bull. U. S. Dept. Agrl. Div. 
Agros. 17: 314. /. 610. 1899. 

Hordeum Pratense Hn^s. Watson and Coulter. Gray. Man. Bot. 672. 
(6 ed ) Beal. Grasses of N. A. 2: 645. /. 123. 1896. 
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UESCRIl'TION. 

Little Bablev. An annual. 4 to 10 inches (8-21 cm.) high. 
Culms more or less geniculate at the lower nodes. Sheaths smooth, the 
uppermost often inflated and enclosing the base of the spike; leaf-blade 
I to 3 inches (2-7 cm.) long, usually a little pubescent on the lower sur- 
face. Spikes narrow, I to 3 inches (2-7 cm.) long. Empc>' glumes rigid, 
the four internal ones of each ("roup dilated above the base, those of the 
central spikelet sublanrcniate. all awn-pointed: outer flumes of the im- 
perfect, lateral spikelets setaceous. Flowering glume of the central spike- 
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let awned ; awn equalling those of the empty glumes. Florets of the 
lateral spikelets awnless, or nearly so. April to August. 

Hordeum pusillum is an introduced plant, found at several points 
in the southern half of the state, from Clinton to Council Bluffs. 

DISTRIBUTION. 

Iowa, Iowa City (Hitchcock) ; Marshalltown, Quarry (Ball) ; 
Muscatine (Reppert) ; Council Bluffs, 1361 Ottumwa (Pammel) ; 
Decatur County (Fitapatrick) ; Johnson Count>^ (Macbride, Hitchcock, 
Shimek) ; Morning Sun (Carver) ; Lyon County, Davenport (Shimek) ; 
Quarry 15 (Hodson) ; Steamboat Rock 3193 (Miss King) ; Iowa City 
(Hitchcock); Decatur County (Shimek); Keosauqua (Shimek). 

North America, From Ontario to British Columbia; south to Illi- 
nois (East St. Louis, Eggert), Nebraska (Grand Island, Crete, Mc- 
Cook and Hastings, Pammel), Missouri (St. Louis, Pammel), Kansas 
(Hitchcock), Texas (Nealley), Arkansas (Harvey), Colorado (Den- 
ver and Ft. Collins, Pammel). 

6. ELYMUS. 

Elymus L. Sp. PI. 83. 1753. Endlicher Gen. PI. 103. Bentham and 
Hooker. Gen. PI. 3: 1206. Hackel in Engler and Prantl. Nat. Pflanz. Fam. 
II. 2: 88. /. 106, Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 20: 166/. 
134, 

Polyantherix Nees. Ann. Nat. Hist. 1:1. 281. 1838. 

Spikelets two to four at each joint of the rachis of a terminal spike, 
all fertile and alike sessile, each one to seven- flowered. Glumes conspic- 
uous, nearly side by side in front of the spikelets, two for each spikelet, 
forming an involucre to the cluster. Flower coriaceous; the glume 
rounded on the back, acute or awned at the apex. Grain adherent to 
the involving glume (whence the name, an ancient one for some grain, 
from the Greek word for to roll up ) . 

Bentham & Hooker recognize twent>' species, including Sitanion, 
while Hackel recognizes thirty species including the same genus. Beal 
in his "Grasses of North America" recognizes fifteen species and three 
varieties. 

KEY TO THE SPECIES OF BLYMUS. 

A. Spikes rigid, erect; empty glumes rigid, thick, indurated and strongly 
curved at the base; awns 6-18 mm. long (or wanting in E. Virgini- 
cus var. submuticus^). 

1. Spikelets glabrous E. Virginicus .^ . 

2. Spikelets hirsute E, hirsutiglumis ,\ 
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B. Spikes more or less nodding;; empty glumes not thickened or curved at 
base, mostly scabrous: awns 2-5 mm. long. 

1. Culms slender; spikes slender; empty glumes subulate, 1-3-nerved; 

flowering glumes 6-9 mm . long. 

a. Spikes very narrow, 5-6 mm. wide or, including the awns, 1 

cm. wide; spikelets solitary or in pairs, appressed; awns 1 
cm. long or less E. Macounii.^ . 

b. Spikes wider, 9-10 mm. wide or, including the awns, 2-2.5 cm. 

wide; spikelets in pairs, divergent from* the rachis; awns 
1.5-3 cm long. 

(1) Spikelets glabrous E, Arkansanus } , 

(2) Spikelets hirsute E. striatus.^. 

(a) Spike broader, heavier and with more hirsute empty 

glumes E, siriaius var. Ballii? . 

(b) Glumes hairy and having a villous sheath. 

—E, striatus var. villosus.*. 

2. Culms stout; spikes stout; empty glumes narrowly lanceolate, 3-7- 

nerved, (or subulate in E. robustus); flowering: glumes 10-14 
mm. long. 

a. Culm 3-9 dm. high; spike short, dense; flowering glume smooth, 

scabrous E. brachysiachys ,^ . 

b. Culms mostly taller; spike longer, often loose and interrupted; 

flowering glumes mostly hirsute E. Canadensis .^^ . 

c. Spike very densely flowered, compact, often included at base; 

empty glumes narrow, 1-3-nerved, very scabrous; flower- 
ing glumes scabrous-hirsute; awn longer.... -£". robustus.^'^ . 

1. ELYMUS VIRGINICUS. 

Elymus Virginicus L. Sp. PI. 84. 1753. Watson and Coulter. Gray. 
Man. Bot. 673. ^/. II. 1890. (6ed.) Scribner. Grasses of Tenn. Bull. 
Univ. Tenn. Agrl. Exp. Sta. 7: 126. /. 182. 1894. Beal. Grasses of N. A. 
2: 653. 1896. Nash in Britton and Brown. 111. Fl. 1: 230. /. 5J^. 1896. 
Scribner. Bull. U. S. Dept. Agrl. Div. Agros. 17: 316. /. 612. 1900. 

DESCRIPTION. 

• 

Terrell Gr.ass. An erect, smooth grass, 2 to 3 feet (5-7 dm.) 
high, with rigid, terminal spikes which are often partly included in the 
upper leaf sheath. Sheaths striate, smooth or hairy; ligule short; leaf 
blade 6 to 12 inches (1^-3 dm.) long, 2 to 4 lines (4-8 mm.) wide; 
acute, scabrous. 

Spikes 3 to 5 inches (.6-1 dm.) long, the rachis smooth or scabrous. 
Spikelets two to three-flowered, smooth ; empty glumes lanceolate, thick 
and rigid, strongly nerved, awn-pointed ; flowering glumes lanceolate, 
rounded on the back, awned. Moist soil, borders of thickets and open 
woodlands. June to September. See figure 240, on page 339. 
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DISTRIBUTION. 

loiua, Oskaloosa (White); Muscatine lo (Ball); Steamboat 
Rock 3156 (Miss King); Belmond (Clark); Boone (Hitchcock); 
Jewell Junction (Carver) ; Sioux City (Wakefield) ; Chariton 679 
(Mallory) ; Marshalltown (Stewart); Ames (Rolfs, Rich, Crozicr, 
Hitchcock, Bessey, C. A. Wilson, 1094 Wilson, P. H. Rolfs, 125 Ball) ; 
Keokuk (P. H. Rolfs) ; Iowa City (Shimek) ; Wilsonville (Taylor) ; 
Carroll, Boone, 1308 and 1299 Council BluflFs, 902 New Albin, 706 
Des Moines, 889 Elmore, Minn., Iowa-Minnesota line, Clinton, 782 
Houston County, Minn., Iowa-Minnesota line (Pammel) ; Emmet 
County 811 (Pammel and Cratty) ; Dixon 715 (Snyder).; Fayette 
County (Fink) ; Wheatland (Ball) ; Ames 1094 (Wilson) ; Muscatine 
503 (Reppert) ; Linn Count>' 50 (Shimek) ; Appanoose County, De- 
catur Count>' (Fitzpatrick) ; Farragut (Shimek) ; Charles City (Sher- 
man) ; Millford (Shimek) ; Vinton (Shimek). 

North America. Nova Scotia and New Brunswick to Florida, 
Pennsylvania (Lancaster County, Small), Massachusetts (Sears), Illi- 
nois (East St. Louis, Egbert), Wisconsin (Trempleau, Pammel; La 
Crosse, Miss Pammel), South Dakota (Brown County, Griffith 7), 
Nebraska (Alma 47, Omaha, Pammel), Colorado (Laramie Hills, Pam- 
mel, Johnson, Lummis and Buchanan). 

2. ELYMUS VIRGINICUS VAR. SUBMUTICUS. 
Elymus Virginicus vsix . sudmuticus Hook. Fl. Bor. Am. 2: 255. 1840. 

DESCRIPTION. 

AwNLEss Tkrrhll Grass. Spikes erect, 3 to 5 inches (.6-1 dm.) 
long, with scabrous or smooth rachis. Spikelets two or three-flowered, 
smooth, empty glumes thick, and rigid, strongly nerved, awnless. Com- 
mon in moist soil, with the species. 

DISTRIBUTION. 

Iowa, Marshalltown 785 (Pammel); Ames 124 (Ball); 
Plymouth Count>' (Brown). 

North America. Low land. New England, Minnesota, Colorado 
to Texas and Wyoming. 

3. ELYMUS HIRSUTIGLUMIS. 

Elymus htrsuiiglumis ScribDer. Bull. U.S. Dept. Agrl. Div. Agros. 11: 
58. 1898. Scribher. Bull. U. S. Dept. Agrl. Div. Agros. 17: 324. /. 620. 
1899. 
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DISTRIBUTION. 

Iowa. Steamboat Ro:k 3043 (.Miss King) ; Marshailtown 
(Eckles) ; Cedar Rapids (Miss Hall) ; Belmond (Clark). 



North Am 
Nebraska. 
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Maine to Virginia and westward to Illin 

3. ELYMUS MACOUNII. 



Elymus Macounii Vasey. Ball. Torr. Bot. Club. 13: 119. 1886. Beal. 
GraMcs N. A. 3:653.1896. Nash in Brit ton am d Brown. III. Fl. \:23l. f.S37 . 
1896. Scribner. Bull. U. S. Dept. Agrl. Dlv. Agros. 17: 318. f. 614. 1899. 

DESCRIPTION. 

Macoun's Lyme Grass. A slender, upright, smooth, caespitose 
perennial, I to 3. feet (3-8 dm.) high, with narrow ef"' leaves, and 
slender, nearly cylindrical spikes, 3 to 5 inches (6-10 cm.) long. Spike- 
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lets one to three-flowered, with narrow, lanceolate empty glumes, 4 to 5 
h'nes (8-10 mm.) long. June to August. 

Macoun*s lyme grass isj found in Hamilton Count}^ north to Kos- 
suth County and westward. It occurs in low ground, especially in drains 
and borders of lakes. 

DISTRIBUTIOX. 

Iowa, Rock Rapids 37 (Shimek) ; Elmore, Minn. (Iowa-Minne- 
sota line) 1043 (Pammel) ; Rock Rapids 781 (Shimek) ; Jewell Junc- 
tion (Carver); Ceylon 331 1, Elmore, Minn. (Iowa-Minnesota Ime) 
1923, SpiritXake 3226 (Pammel). 

North America, Iowa to Colorado (Larimer County, Greeley, 
Ft. Collins, Ogden 35, Pammel), Montana and Oregon (Cusick). 

4. ELYMUS ARKANSANUS. 

Elytnus Arkansanus Scribn. and Ball. Bull. U. S. Dept. Agrl. Div. 
Agros. 24: 45. /. 19. 1900. 

DESCRIPTION. 

Arkansas Wild Rye. A slender, erect perennial, with a short, 
broad, bristly, nodding spike. Culm 3 to 4 feet (6-8 dm.) high, terete, 
smomh, nodes smooth, sheaths mostly a little shorter than the internodes, 
riliate on the margins or the lower sparsely hirsute-pubescent; ligule less 
than I mm. long, membranaceous; leaf-blades 5 to 10 inches (i- 
2 dm.) wide, narrowly lanceolate-acuminate, erect or ascending, auricu- 
late at the base, scabrous below and on the margins, finely and densel>' 
pubescent above. 

Spike long-exserted on the slender pedicel, nodding, 3 to 4i inches 
(6-9 cm.) long; internodes of the rachis angular, somewhat compressed, 
hispid-ciliate on the margins, i^ to 2 lines (3-4 mm.) long. Spikelets 
two at each joint, two-flowered, the upper very small ; empty glumes di- 
vergent, Hnear-subulate, cylindrical and coriaceous at base, flattened, sca- 
brous and two or three-nerved above, 4 to 5 lines (8-10 mm.) long, or, 
including the stout, straight, scabrous awn, 1 to li inches (2-3 cm.) 
long; flowering glume narrowly lanceolate, acute, raised on a short stipe 
and separating from it by a horizontal constriction, minutely scabrous, 
three to five-nerved at apex, 3^ inches (7 mm.) long, terminating in a 
straight, slender, scabrous aw^n, i to 2 inches (2-4 cm.) long. Palea 
slighly shorter than its glume, rounded or slightly bidentate at apex, his- 
pid on the keels above. June to August. See figure 244, on page 344. 
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DISTRIBUTION. 

Iowa. Logan, Dakota City (Pammel) ; Nodaway River ( Stewart ). 

North America. Arkansas, Missouri to Iowa. 
S. ELYMUS STRIATUS. 

Elymus striatus Willd. Sp. PI. 1: 470. 1797. Waison and Coulter, 
Gray. Mao. Bot. 673. 1S90. (6 ed.) Scribner. Grasses of TeoD, Bull. Univ. 
Tenn. Agrl. Exp. Sta. 7: 127./. 184. 1894. Seal. Grasses of N.' A. 2: 
655. 1896. Nasb in BrittoD and Brown. 111. PL 1:230. /.5iJ. 1S96. Scrib- 
ner. Bull. U. S. Dept. Agrl. Div. Agros. 17: 315. /. 611. 1899. 

DESCRIPTION. 

Slender Lyme Grass. A slender grass, 2 to 3 feej (5-8 dm.) 
higli, witli bristly, nodding spikes. Sheaths hairy, or the upper smooth: 
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leaves 6 to 8 inches (12-16 cm.) long, pubescent on the upper surface, 
scabrous on the margins. Spikes 2 to 4 inches (4-8 cm.) long; rachis 
villous. Spikelets one to three-flowered, pilose hairj' ; empty glumes awl- 
shaped, awn-pointed, cne to three-nerved, two to three times the length 
of the florets; flowering glumes 3 lines (6 mm.) long. July to August. 

Elymus striatus is ccmnr.on in low wonds, in many parts of the state. 

DISTRIBUTION. 

Iowa, Ft. Dodge (Oleson) ; Mt. Pleasant 1918 (Mills) ; Kos- 
suth County 852 (Cratty) ; Lucas County (Sheppcrd) ; Clear Lake 26 
(Shimek) ; Monticello (Bessey) ; Wintersct, Boone, Des Moines, In- 
dianola (Carver) ; Battle Creek 959 (Preston) ; Lebanon 23 (Ball and 
Sample) ; Clinton (Ball) ; Sioux Cit>', Cherokee (Wakefield) ; Ames 
Crozier; Carver, Ball 166, Fisher, Zmunt, Rich and Gossard, C. A. 
Wilson, E. R. Wilson, Hitchcock) ; Council Bluffs, Webster City, 1426 
Carroll, 1926 New Albin, Jefferson, 1040 Sioux City, Houston, Iowa- 
Minnesota line (Pammel). 

North America. Maine to Illinois (Last St. Ltniis, Kjz^crt), Wis- 
consin (Lake Geneva, Ball), South Dakota, Nebraska (Alma, Pam- 
mel), Missouri (St. Louis, Eggert; Washinii^ton, Pamnicl), Tennessee, 
Arkansas, Texas and Wyoming (Devil's Tar, Griffith 540). 

6 ELYMUS STRIATUS VAR. BALLIl. 
Elymns striatus Willd var. Ballii Pammel 

DESCRIPTION. 

Ball's Slender Lyme Grass. Stems erect, slender, single, 2 to 
3 feet (5-8 dm.) high, with hristly, heavy spikes. Sheaths hairy or the 
upper smooth, spikes like the preceding, empty glumes morp hirsute than 
the species. Approaches A. aus traits. July-August. See figure 246, on 
page 346. 

distribution. 

Iowa, Muscatine (Reppert) ; Ames ( Hitchcock) ; Johnson County 
(Fitzpatrick) ; Ames (C. A. Wilson) ; Keokuk (P. H. Rolfs). 

North America, Illinois to Missouri and Iowa. 

7. ELYMUS STRIATUS VAR. VILLOSUS. 
Elymus striatus var. villosus Gray. Man. 603. 1848. 
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DESCRIPTION. 



Varies from the type in having the flumes hairy, and having villous 
sheaths. Culms 2 to 3 feet (5-8 dm.) tall, with nodding spikes, sheaths 
of leaves villous; empty glumes awl-shaped, or aivn-pointed, 3 



Moi 



wooils. Distributed with the species. July-August. 



DISTRIBUTION. 

Iowa. Iowa City (Hitchcock); Clinton (Ball); Council Uluffs 
(Pammel); Steamboat Rock (King). 

North America. New York (Parr>'), with the species. 
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8. ELYMUS BRACHYSTACHYS. 

Elymus Ifrachvstachys Scribn. and Ball. Ball. U. S. Dept. Agrl. Div. 
Agros. 24: /. 21, 1900. 

DESCRIPTION. 

Short Spiked Rye Grass. A low but rather stout perennial, with 
bristly, nodding spikes. Culms i to 4 feet ( 3-9 dm. ) high, erect oi'some- 
what geniculate at base, smooth, terete; nodes smooth, sheaths mostly 
shorter than the ihtemodes, smooth, striate; ligule a short, entire ring, 
less than J line ( i mm.) long; leaf -blades 5 to 10 inches ( 1-2 dm.) long, 
3 to 5 J lines (6- 11 mm.) wide, acuminate, ascending, semi-involute, 
smooth or somewhat scabrous below; finely scabrous above and on the 
margins. Spike rather dense, 4 to 7^ inches (8-15 cm.) long, long-ex- 
serted on a stout peduncle ; rachis thickened, striate, four-angled or more 
compressed and two-angled, entirely smooth or scabrous on the angles. 

Spikelets glabrous, two at each joint, three to five-flowered ; empt}' 
glumes flat, scabrous, eight to ten millimeters long or, with the straight 
scabrous awn, j to i^ inches (2^-3^ cm.) long, ^ inch (i m.) wide, 
three or rarely five-nerved ; flowering glumes smooth, or minutely sca- 
brous, borne on a short stipe, 1 1 to 13 mm. long, five-nerved, the nerves 
next the keel often shortly excurrent, tipped with a straight or some- 
times divergent, scabrous awn, i to 2 inches (2-4 cm.) in length. Palea 
about 5 lines ( 10 mm.) long, narrow, tapering to a narrow, truncate, or 
minutely bidentate point, scabrous on the keels. July-August. See figure 
249, on page 349. 

DISTRIBUTION'. 

loiva. Carroll, Sioux Rapids, Sioux City, Hawarden, Carnarvon, 
Dakota City (Pammel), 893 Elmore, Minn., Iowa-Minnesota line 
(Pammel) ; Bartlett 934 (Baldwin); Elmore 887 (Pammel); Sioux 
Falls (Crozier) ; Rock Rapids 38 (Shimek). 

North America. Moist, open or somewhat shaded ground, from 
Michigan and South Dakota, Nebraska (McCook 362, 217 Alma 45, 
Hastings 186, Pammel), south to Texas (Nealley), New Mexico, Colo- 
rado (eastern part near Nebraska line, Pammel), and to Mexico. 

9. ELYMUS CANADENSIS. 

Elymus canadensis L. Sp . P\ . 83. 1753. Watson and Coulter. Gray. 
Man. Bot. 673. 1890. (6ed.) In part. Scribner. Grasses of Tenn. Bull. 
Univ. Tenn. Agrl. Exp. Sta. 7: 126. /. I8S, 1894. In part. Beal. Grasses 
of N. A. 2: 654. 1896. Nash in Britten and Brown. 111. Fl. 1: 231. /. SSS. 
1896. In part. 

Elymus ^laucifo/ius Willd. Enum. 1: 131. 1809. 

Elymus Canadensis yBiV . glaucif alius Terr. Fl. U. S. 1: 137. 1824. 
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DISTRIBUTION. 

Iowa, Ft. Dodge (Oleson) ; Mason City (Pamriiel) ; Steamboat 
Rock 3050 (Miss King); Pilot Mound 3048 (Miss King and Mac- 
Corkindale) ; Wilsonville (Taylor) ; Wheatland (Ball) ; Harcourt 
(Danielson) ; Keokuk (P. H. Rolfs) ; Kossuth County 804 (Pammel 
and Cratty) ; Hancock County 9 (Shimek) ; Greene (Miss Price) ; 
Havvarden, Cedar Rapids, South Dakota opposite Havvarden, Marshall- 
town 1079, Dakota City, 901 New Albin, 1280 Council Bluffs (Pam- 
mel) ,• Keystone (Koch) ; Hancock County- 6 (near Forest City', 
Shimek); 707 Forest City, Ames (Carver); Ames 1145 (Lou than. 
Rich and Gossard, E. R. Wilson, Carver) ; Grinnell (Jones) ; Granite, 
Sioux City (Shimek) ; Steamboat Rock (Shimek). 

North America, On river banks. Nova Scotia to Alberta, south to 
New York (Washington County, Parr>0, Wisconsin (Bloomingdale, 
C. M. King), Minnesota (Sandy Lake, Sandberg 770), South Dakota 
(Forest City, Griffith), Georgia, Texas and New Meixco; Colorado 
(Ft. Collins, Crandall ; Colorado Springs and Ft. Collins 265, 344, 
Pammel; Petersburg, Pammel, Johnson, Buchanan and Lummis), Utah 
(Duchesne River, Pammel and Stanton, 8500 ft.), Washington (Alma, 
Klmer, 518). 

10. ELYMUS ROBUSTUS. 

Elymus robusius Scribn. and Smith. Bull. U. S. Dept. Agrl. Div. 
Agros. 4: 37. 1897. Bull. U. S. Dept. Agrl. Div. Agros. 17: 317. /. 613. 
1899. 

DESCRIPTION. 

Robust Lyme Grass. A stout, leafy perennial, 4 to 8 feet (9-18 
dm.) high, with thick, terminal, long-bearded spikes, 5 to 7 inches (10- 
14 cm.) long. Spikelets three to four-flowered, with linear, subulate 
empty glumes and scabrous or pubescent flowering glumes. Awns 
spreading, li to 2 inches (3-4 cm.) long. July to September. See figure 
251, on page 351. 

Elymus robustus is a segregate from E. Canadensis, and is our most 
common form. Lyme grass occurs along railroads, on the prairie and 
in the flood plains of our streams. Found in all parts ^of the state. 

distribution. 

Iowa, Oskaloosa (White) ; Ft. Dodge (Oleson) ; Muscatine 12 
(Ball); Pilot Mound 3045 (Miss King and MacCorkindale) ; Red 
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Oak 3294 (Miller) ; Charles City (Pammel) ; Ames (Crozier, P. H. 
Rolfs, 117 Ball, Hitchcock, Rolfs, Pammel, Reynolds, Zmunt, Beards- 
lee, 1091 Pammel, 259 Carver) ; Wall Lake (Hitchcock) ; Cornell 
(Smith); Mt. Pleasant 683 (Witte) ; Keokuk (P. H. Rolfs); Key- 
stone (Koch) ; Van Cleve (Warden) ; Mt. Ayr 646 (Beard) ; Mason 
City 3134 (Miss King and E. Brown) ; Boone, Des Moines, Wintersct, 
Indianola, Jewell Junction (Carver) ; Hamilton County- (Rolfs) ; Hull 
(Newell); Belknap (Rankin); Harcourt (Danielson) ; Manly (Wil- 
liams) ; Sioux City (Miss Wakefield) ; Stillwater (Andrews) ; Mis- 
souri Valley, Boone, Marshalltown iioi, 88 ( Slater, Des Moines, Qin- 
ton, Vernon Center, Minn. (Iowa-Missouri line), Turin, Carnavon, 
Eagle Grove, Cedar Rapids, Jefferson, Story City, 1302 Council Bluffs, 
Dakota City, Dubuque (Pammel); Marshalltown (Stewart); JeweU 
Junction (J. A. Rolfs) ; Spirit Lake 15 (Shimek) ; Emmet County 742 
(Cratty) j Wheatland (Ball) ; Appanoose County (Fitzpatrick) ; Fay- 
ette County (Fink); Ames 141 (Pammel and Ball); Lawler (P. H. 
Rolfs); Dixon (Snyder); Taylor County 11 10 (Pool); Muscatine 
510 (Reppert) ; Postville (Miss King) ; Plymouth County, Woodbury 
County (Brown) ; High Bridge (Lummis) ; State Center (Pammel) ; 
Algona (Watson) ; Slater (Fawcett). 

North America, Illinois (Chicago, Pammel), Wisconsin (La 
Crosse, C. M. King, 31 19 and 3257), Minneosta (St. Croix, Parry; 
Vernon Center, Pammel 3), South Dakota (Mellette, Griffith, 139), 
Nebraska (Broken Bow and North Platte, Pammel), Missouri (St. 
Louis, Eggert). 

7. ASPRELLA. 

Asprella Willd. Enum. Hort. Berol. 132. 1809. Endlicher. Gen. PI. 
103. Bentham and Hook. Gen. PI. 8: 1207. Hackel in Engler and Prantl. 
Nat. Pflanz. Fam. II. 2: 88. Scribner. Bull. U. S. Dept. Agr. Div. Agros. 
20: 168. /. 136, 

Spikelets two io three, or sometimes solitary, on each joint of the 
rachis of a terminal spike, raised on a very short callus; pedicel loosely two 
to four-flowered (when solitary flatwise on the rachis). Glumes none 
or small, awn-like and deciduous. Otherwise nearly as in Elymus. 
(Name a diminutive of asper, rough or prickly.) 

Bentham & Hooker give the number of species as 3, while Hackel 
gives the number at 4 ; 2 in North America ; i in Siberia and i in New- 
Zealand. 

23 
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1. ASPRELLA HYSTRIX. 



Asprella ffysMx Vfittd. Enum. 132. 1809. WatBon and Coulter. Gray. 
Uan. Bot. 674. pi. 21. 1890. (6 ed.) Scrlboer. GrasMBOf Tenn. Bnll. Univ. 
Teno. ARrl. Exp. Sta. 7: 127. /. ISS. 1894. 

Aiprentthystrix[h.)'aomQh. Seal. Grasses of N. A. 2; 656. /. «i. 
1896. 

Asprella hyslrix (L.) Humb. Scribntr. Bull. U. S. Dept. Agrl. Div. 
Agros. 7: 308. f.302. 1900. {3 ed.) 

Hystrix Hystrix (L.) Millsp. Nash in Britton and Brown. 111. Fl. 1; 
233. /. 5*1. 1896. 
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DESCRIPTION. 

Bottle Brush Grass. Culms three to four feet high, smooth. 
Sheaths smooth or minutely scabrous above, ligule very short, its edge 
shortly and finely fringed, leaf-blade 5 to lO inches (10-20 cm.) long, 3 
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to 8 lines (6-16 mm.) wide, more or less scabrous. Spikes 3 to 6 inches 
(6-12 cm.) long, the rachis much flattened, and ciliate along the edges; 
the intemodes about i line (6 mm.) long. Spikelets about one-half an 
inch long, at first erect, widely spreading in fruit. Empty glumes awn- 
like, usually present in the lower spikelets, which they sometimes equal 
in length. Awns of the flowering glumes about i inch (24 mm.) long. 
Straight or sometimes divergent. July-August. 

This grass is common in most sections of the state, borders of woods 
or in woods. The grass is of little agricultural value. 

DISTRIBUTION. 

loiva. Pilot Mound 3048 (Miss King and MacCorkindale) ; Ft 
Dodge (Oleson) ; Steamboat Rock 3148, Postville 3349, Myron 3328- 
and 3324 (Miss King) ; Lebanon 24 (Ball and Sample) ; Mason City 
3132 (Miss King and Brown); Nodaway River (Stewart); Dallas 
Center 819 (Rhinehart) ; Ames (Hitchcock, Ball 140, Lou than, Chas. 
Wilson, Sirrine, Beardslee) ; Emmet County 1053 (Cratty) ; Ledges, 
Boone County, Carroll 1425, Mason City (Pammel) ; Iowa City 
(Hitchcock, Van Cleve, Warden); Lebanon (Sample); Comanche 
(Ball) ; Jackson County, Iowa City (Shimek, Preston Miss Linder), 
Winneshiek County (Fitzpatrick) ; Fayette (Fink); Marshalltown 
(Eckles) ; Story City (Stewart and Pammel) ; Mt. Pleasant 862 
(Mills) ; Boone, Winterset, Jewell Junction (Carver) ; Wilsonville 
(Taylor) ; Alden 1129 (Stevens) ; High Bridge, Dallas County, Hack- 
berry Grove, Keokuk County (Shimek). 

North America, New Brunswick to Ontario, New England south 
to Ohio ( Pickerington, Horr), Florida (Curtiss), and west to Texas, 
and northwest to Illinois, Wisconsin ( Parry ; La Crosse, D. S. and Edna 
Pammel; Geneva, Carver; C. R. Ball), Minnesota (Parry), Kansas, 
Nebraska, Missouri (St. Louis, Eggert), Arkansas. 
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TRIBE XIII. 




-BAMBUSEAE. 
Spike lets 



many-flowered 
(rarely only i-flowered), in racemes 
or pancles; empty glumes at the base 
of the spikelrt two to several ; flower- 
glumes many-nerved, awnless, or very 
rarely short-awned; culms woody, at 
least near the base, and perennial; 
leaf-blade usually with a short petiole, 
and articulated with the sheath from 
which it finally separates. 

A comparatively small tribe of 
23 genera and about 200 species. The 
species are chiefly confined to the 
region within the tropics. Many of 
them are of ver^- great importance to 
the natives of the countries where 
they grow. Manufactured articles 
of hamboo, either of use or for orna- 
ment, now enter into the commerce of 
the world. The bamboos are re- 
markable for their woody stems and often arborescent or tree-like habit 
of growth, some of the species attaining the height of 25 to 40 m. In 
parts of India they form extensive forests. One species in this tribe has 
leaves 2 to 5 m. long by 10 tot 25 cm. wide; another, a Cuban 
species, has leaves 7 to 15 cm. long, and as fine as a horse hair. 
Fleshy and edible apple-like or berry-like fruits arc borne by some of the 
species. In the east the bamboos furnish material for the construction 
of houses, household furniture, and domestic utensils, a% \vell as for ar- 
ticles of ornament, and even clothing. Some supply drink to the thirsty 
traveler, and the highly farinaceous grain is used by the poorer castes for 
food. It is recorded that in India the fruit of bamboos have several 
times been the means of saving hundreds of thousands of people from 
star\ation in times of famine. Many species are now in cultivation and 
are used for the decoration of parks and lawns. Amndinaria macros- 
perma. which forms the "canebreaks" of the southern states, is our best 
known example of this tribe. None of the species are native to Iowa. 
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CHAPTER II. . 
PHYSIOGRAPHY AND QEOLOGY. 

INTBODUOTION. 

In any consideration of the plants of a region a word or two as to 
the geography and geology of the latter cannot come amiss. Among the 
various factors which influence the geographical distribution of plants, 
such matters as altitude, diversity of surface relief, the character of the 
soils and the conditions of water supply are all of first importance. These 
are all more or less primarily dependent upon the geological structure of 
the region. The factor of climate is more remotely related* to the same 
thing. The methods of transportation, the density of population and 
other industrial factors which are so largely modifying the early distribu- 
tion of pur common plants, also stand in definite relationship to the geol- 
ogy and geography of the region. 

It is important to know the geographical and geological features of 
the region from which any collection of plants has been made, particu- 
larly when, as in the case of forage plants, it is desired to estimate the 
advisability of introducing into other regions any of the plants, or of 
bringing into the region foreign grasses or forage plants. It is a common 
observation that certain grasses grow well in particular situations while 
at neighboring points they sicken and die. While in some cases this is a 
matter of climate as influenced by a north and south exposure, in a large 
number of cases the preference which the plant exhibits is for a certain 
soil. The flora of the driftless and' drift-covered regions of Iowa, for 
example, show the sharpest difference. It seemed best, accordingly, to give 
a brief description of the physiography and geology of the region from 
which the plants herein discussed were collected. 

PHYSIOGRAPHY. 

The Mississippi Valley forms one of the main physiographic fea- 
tures of America. From the gradually decreasing undulations of the 
Appalachians it stretches unbroken westward to the abrupt foot hills of 
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the Rocky Mountains, more than a thousand miles away. From the 
highlands of the Lake Superior region to the low shore of the Gulf of 
Mexico it is broken only by the dome of the Ozarks and the adjacent 
ridges of the Ouachita mountains, the cut off and practically buried west- 
ern extension of the Appalachians. In the northwest the valley is diver- 
sified by outlying spurs of the Rocky Mountains, and its floor has been 
perforated by the isolated group of peaks known as the Black Hills. 
Around the edges of this great area which the Mississippi has made its 
own, rise some of the important mountains of America. Out into it they 
sometimes project, though never far. The territory is not for the moun- 
tains and they are either worn away by the rivers or buried beneath the 
level expanse of softer rocks. In the main the region is one of slight re- 
lief. It is open, largely treeless, and shows but little diversity except in 
minute features. These facts are especially true of the western half to 
which -Iowa belongs. This portion is a vast, open plain cut only by the 
rivers, and rising with an even, gentle slope from about 500 feet above 
tide at the Mississippi to 5000 feet along the foot of the Rockies. It is a 
region of grass land, dotted with clumps of trees along the low banks of 
gently winding rivers ; a region of deep, rich soil ; a region where bar- 
riers, other than those of climate, are rare, and plants as well as animals 
have open to them a wide range. In these later days it is a region of 
fruitful farms, heavy with the staple grains, and of wide pastures of suc- 
culent herbage. The abundant grass, the cheap corn, the frequent 
streams of good water and the nearness to markets make it inevitably 
a great dairy and cattle country, and the prosperous little cities and thriv- 
ing villages found throughout the state are but the promise of the denser 
population of the years to come. 

Examined in detail Iowa shows, despite the general sameness, a 
considerable diversity both in relief and resources. The state occupies 
the area between the Mississippi and the Missouri, the two great rivers 
of the region, and extends from latitude 40^ 30' to 43° 30'. It is in the 
heart of the prairie plain region so aptly described by Powell. It has a 
gentle surface slant to the southeast from about 1 500 A. T. in the neigh- 
borhood of Spirit Lake to 477 at Keokuk. The portion of the state 
southwest of the divide betu-een the two great rivers slopes more gently 
to the southwest; the divide itself declining gently to the south. The 
watershed is not ridge-like, but represents rather a broad, elevated table 
land running from northwest to southeast. The western border of the 
state is formed by the Big Sioux and the Missouri, and slopes south from 
1300 \o 900. The Mississippi falls about 165 feet along the eastern 
border ef the state. 
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No large bodies of water touch the borders of the state and none 
but small lakes are found within it. The region is one largely fashioned 
]yy the action of running water, and the river valleys form, throughout a 
large portion of it, the natural physiographic features. One other agent 
has been important, almost as important, in moulding the present sur- 
face contours ; this agent was ice in the form of vast glaciers or ice sheets. 
In diat portion of geologic time known to the geologist as the Pleistocene 
cr most recent a large portion of North America, including nearly all of 
Iowa, was buried below the slow moving ice sheets which crept down and 
over it from the north. Any study of the physiography of the state must 
be largely concerned with the results of this invasion. From this point of 
view the state is divided into three separate districts each with certain 
characteristics common to its whole extent, and each again divisible into 
smaller areas, if minor differences be taken into account. These areas 
are (a) the driftless, (b) the region of the older drift, and (c) the region 
of the younger drifts. The first occupies the extreme northeasten por- 
rio» <rf the state, the second lies mainly in the southern portion, and the 
third includes the remaining area. The approximate limits of these 
divktons is shown on the accompanying map. 

THE DRIFTLESS AREA. 

The driftless area includes portions of Allamakee, Winneshiek, 
Claftan» Dubuque and Jackson counties, with a very considerable por- 
tioH of southwestern Wisconsin, and smaller parts of Minnesota and Illi- 
nois. It is a region of strong characteristics and of marked individuality 
when compared with the country surrounding it on all sides. It stands 
i« sharp contrast with the drift-covered country. The land forms seen 
in the driftless area are almost exclusively due to river erosion. The 
exceptions are certain ridges and sand dunes which have been heaped up 
by the winds. The Iowa portion of the area lies on the west side of the 
Mississippi river, and is thoroughly cut up by the numerous tributaries of 
that stream. The streams have taken full possession of the area. The 
larger ones have cut to grade and the work of reducing the inter-streani 
divides is being actively pushed. From the crest of the encircling range 
of dolomitic clifis to the sandy flood plain of the Mississippi is an interval 
of 600 feet. A? the distance is rarely more than thirty miles, the streams 
have high gradients and are busy in the preliminary cutting characteristic 
of joung, torrential streams. Sharp mural walls one hundred to two 
huadred feet deep are common in the southern portion of the area. To 
the florth, owing to the rise of the strata, the valleys are still deeper. The 
Oneota or Upper Iowa has cut 350 feet below the immediately adjacent 
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territorj', and more than 600 feet below the highest points Jn the region. 
The sharp-walled valleys, narrow, tortuous ravines, the network of 
streams, and the occasional uninvaded flats are all characteristic of stream 
action on beds of variable hardness. 

The strata of the region are of Paleozoic age, and include hard lime- 
stones and dolomites, and soft sandstones and shales. These variations in 
hardness have resulted in the production of well marked structural plains, 
the surface rising to the west in a series of steps or benches. In Dubuque 
county there is an abrupt rise from the Mississippi to the top of the 
Galena cliffs, about 230 feet. At this level there is an open, rolling plain 
rising very gently 1 50 to 1 75 feet, to the base of the Niagara. This plain 
marks the horizon of the Maquokcta shales. Above it rise the Niagara 
cliffs 100 to 200 feet high.and out on it stand the Mounds, isolated 




riO.m. n«irnaarGnfahDwlnRChat>ffuctotth*Mw]aakeUili>luotlU 
The roaoded awalli and loag, ooltlvMed slops* mre nodsrUla bj ■halMi the M•aI^ ■lartll 
fall) In the distance I* oompoMd □( the orerljlog Niagara limestone. 

patches of Niagara, which are so characteristic a physiogr^hic feature of 
the region. A viei\- showing the effect of the Maquoketa shales oi\ the' 
tiipography, near Graf, appears in figure 254. 

In Allamakee exactly similar features may be observed, the struct- 
ural plane here being developed on the easily eroded St. Peter sands- 
tone, and the Oneota and Gal en a- Trenton limestones forming the 
lower and upper cliffs respectively. 

While the valleys arc, as compared with the intcrstrcam areas, 1 
they have nevertheless many of the marks of considerable age. As c 
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trasted especially with the valley of the Mississippi proper they seem to 
indicate a long period of undisputed action of the present streams. The 
lower portions of the streams which come down to join the Mississippi 
show usually considerable rounding of the cliffs, and quite extensive 
slopes arc developed. Along all but the streams which in time of flood 
impinge against their banks, talus has accumulated, and long, grassy slopes 
hide the cliffs. Traveling along the Mississippi north from Dubuque 
one sees on the other hand a constant succession of high cliffs fronting the 
river. If he climb these cliffs he will find usually long, grassy slopes lead- 
ing away from the river, and down to some insignificant stream which has 
often cut almost to the level of the main valley. This contrast of the 
tw^o slopes is well shown inTrempalo mountain, and may be seen at many 
other points along the stream. The Mississippi is known to have filled 
in its valley very considerably at some time during the ice period,* and it 
is now bordered by a well developed gravel terrace, due doubtless to the 
flooding of the river during the Wisconsin period. The tributaries of 
the Mississippi have corresponding terraces, containing, however, local 
material, and due to the ponding of the side streams at the time the larger 
river was flooded. Manifestly the present Mississippi channel has been 
recently widened, and the smaller, neighboring valleys show what must 
have been its character before the larger river was turned into its present 
course. That the valley has long been the channel of the main stream of 
die region is evident from the dendritic arrangement of the tributaries, 
but that this main stream was, previous to the ice period, a relatively 
small stream there is every reason for belief. 

It seems impossible, for the present, to fix definitely the period during 
which the valleys of the region were cut. The attempt has been made to 
correlate the plane at the top of the Galena with the Tertiary cycle of 
erosion, and that touching the tops of mounds with the Cretaceous. t 
There is, however, but little evidence to sustain this view, and there are 
a few facts which seem to be against it, so that the matter may \\eU be 
considered very uncertain. 

THE OLDER DRIFT. 

Fringing the driftless area on the southwest, but much better dis- 
played in the southern part of the state, is a topography notably different 
from that just described. It is in the region of the older drift and is well 
shown in all the area south of a line drawn across the state through Iowa 
City and Des Moines. In this region rock exposures are relatively few. 



^Lererett ; Mon. 8. Oeol. Snrr. 87. 
iHenhej; Amer. Oeol. vol. 20, pp. 245-3- Od. 



Fig, 2&&. Loei-H tOfXitTtfhj nmr Iowa CItj. 

State, become narrow divides between streams. The bottom lands arc 
broad and the streams are bordered by alluvia! plains. The secondary 
streams and their numerous branches are regularly and generously devel- 
oped. F.verj'where there is evidence of long-continued action. The 
surface shows the typical erosion topORraphy such as is developed on soft, 
homo)ieneous materials. An example of this is shown in figure 255. Along 
the Missouri river borders the erosion has been vcr>- sharp, and the coun- 
tr>* is minutely dissected. Here, too, the wind has intervened and has 
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heaped up the loose loess which forms the surface material, till sharp, 
conical peaks, precipitous bluffs and choked river valleys abound. This 
topography is excellently shown in the vicinity of Sioux City and Council 
Bluffs. 

THE YOUNGER DRIFT. 

r 

Approximately the northern half of the state is covered by the newer 
drift. It is in this region that the marks of the ice are most abundant. 
Across the central portion of this northern area are the marks of a great 
tongue of ice which crossed the state line with a front stretching from 
western Worth county to Osceola, and extended down to the present site 
of Des Moines. This was the last ice sheet which invaded Iowa, and the 
heaped-up, moranic knobs around the border and within the area covered 
by it are as fresh and sharp as many moraines of living glaciers. The 
country is marked by many lakes, and much undrained territory. The 
hills are rough and irrelgularly placed, and have no constant relations to 
the streams. Much of the country is wholly uninvaded by streams, and 
consists of great, level flats dotted by shallow bogs and small swamps set 
with water-loving grasses. Everywhere there is evidence of the reccnt- 
ness of the ice invasion. 

East of the moraines which border this area from the north state line 
to Hardin county, and stretching from them to the narrow border of 
older drift west of the driftless area, is a region which seems not to have 
been so recently occupied by the ice; the lakes have disappeared, and un- 
drained areas are few. There are no moraines proper, though along much 
of the border there are peculiar ridges and heaps of loess which arc in a 
measure genetically akin to them. The river valleys are very broad and 
very shallow. The stream courses are erratic, and the drainage basins un- 
balanced. The streams occasionally turn aside from a broad, even plain to 
cut through clusters of high, rocky hills. One frequently ascends from 
the plain when approaching the river valley, though the stream itself is 
of course below the level of the plain. The peculiar hills, the strange 
behavior of the rivers, and many minor factors indicate that it has not 
been long that the ice has left the country to the fashioning of the rivers, 
but the amount of work which the latter have done indicates that the 
period has been appreciably longer than in the north-central part of the 
state. 

In the northwestern portion of the state, west of the moraine and 
from Sac county to the Minnesota line, is an area which is in many ways 
to be linked with that just described. There are no corresponding loess 
ridges, so far as the area has been investigated, and the stream courses arc 
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normal enough as far as direction is concerned. The erosion has not 
been, ho^yever, so vigorous as in the area of older drift, and the stream 
action seems to have about equalled that in the northeast. In the absence 
of lakes, but occasional presence of sloughs, the country also resembles the 
latter. The exact relations of this area to that lying east of it are as yet 
unknown. 

In all this northern portion the drift is even thicker than in the 
southern half of the state. Rock exposures, except in the northeast, are 
rare, and bluflF slopes, except along the major streams, are unusual. Ex- 
cept in f the extreme northeastern part of the state, the area is drift cov- 
ered, and the smoother, gentler slopes which mark drift covered areas are 
common. 

GEOLOGY. 

The physiography of the state afford an accurate index to its geol- 
ogy, especially if the younger or surface formations be considered. So far 
as plants are concerned it is the geology of these surface formations which 
is especially important. Over much of the larger portion of the state the 
underlying rocks crop out at only rare intervals, and while these occa- 
sional outcrops afford often the peculiar conditions most favorable to cer- 
tain individual plants, the major flora of the region must be that sup- 
ported by the drift and related soils. The underlying strata have but a 
secondary importance from the present point of view, and will be treated 
but cursorily. 

THE ROCK SERIES. 

Sioux Quartzite, The oldest rock in the state is exposed over a few 
square miles in the northwestern part of Lyon county. It is the Sioux 
quartzite and consists of a hard, vitreous quartzite, usually thoroughly 
indurated. It does not yield readily to weathering, except that frost 
action breaks it into rectangular blocks, and aids in the formation of the 
river canyons familiar in the region. (See figure 256.) The quartzite 
contributes but little to the soil, but its influence in a physical way has 
brought about a distinctive flora.^ The area of outcrop is small, but the 
quartzite and certain associated porphyries, granites and schists occa- 
sionally found in the deep wells of the region formed probably the 
earliest portion of Iowa to be exposed. These beds are part of a long 
tongue stretching southwest from the Archean complex of Minne- 
sota, and are related to the older rocks of central Wisconsin. The 
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of the Paleozoic were laid down in 
;n these two aodent land masses. As ihe 
Iowa has been buried beneath the Cretaceous 
down over the upturned and eroded older 
age to the quartzite are found in the excretne 
northeastern part of the state, where they lie on the Banks of the Wiscon- 
sin land. FriHn the northeast to the southwest, successively younger 
Strata are found in parallel and concentric belts, from the Cambrian 
through the Upper Carboniferous. As pointed out by Norton- these 




beds lie with a ijentle southward inclination and, in the north, sag toward 
a line approximately marked by the upper Des Moines river. To the 
southwest the beds lie approximately ievel. and, In the southwest and 
again at Ames, the lower beds rise in a dome which is concealed below 
ihe later beds. From Cambrian to Carboniferous the different forma- 
tions of the Paleozoic occur in regular sequence. The presence of out- 
liers indicates an occasional overlap, and retreating cliff erosion. In the 
western portion of the state the Cretaceous is found, laid down evidently 
after a considerable erosion, and resting indiscriminately on all the mem- 
, bers of the Carboniferous, 
■low*. Oaol. BDrr., t: 1ST, 
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Cambrian, The Cambrian sandstones outcrop along the Mississippi 
river and its tributaries in Allamakee and Clayton counties, and occur in 
the valley of the Oneota or Upper Iowa river as far west as Winneshiek 
county^ The maximum thickness of the formation, which is estimated by 
Norton at about 1,500 feet\ is nowhere exposed, only the upper part 
being seen in Iowa. The great bulk of the Cambrian is made up of the 
Basal sandstone which is covered by the Lawrence shales and limestone, 
and this in turn by the Jordan sandstone. 

Ordovician, Above the latter is the Ordovician or Lower Silurian, 
which occupies the surface between the Cambrian outcrops and the Niag- 
ara escarpment, running from northeastern Howard county to Clinton. 
The Ordovician here consists of four members with minor sub-divisions, 
the whole having a maximum thickness, as estimated by Norton, about 
equal to the Cambrian. The lower member is the Oneota dolomite with 
its upper and lower divisions separated by the New Richmond standstone. 
It is this rock which mainly forms the picturesque cliffs of Allamakee 
count}'^ and which is often known in geological literature as the Lower 
Magnesian. Above it is the Saint Peter, a sandstone of remarkable pu- 
rity and uniformit>' in character and thickness. The Saint Peter is cov- 
ered by the Galena-Trenton series, really one formation of which the 
lower portion is undolomitized, and is known as the Trenton, while a 
varying portion is dolomitized from the top downward and has been 
named the Galena. The rocks of this formation form the cliflEs around 
Dubuque, and are the source of the lead and zinc ores of the state. 
Above these cliffs, and stretching by easy slopes up to the base of the 
Niagara escarpment, are the Maquoketa or Hudson river shales. 

Niagara. The Niagara or Silurian, is divisible into several minor 
formations^ but for ordinary purposes may be considered as one great 
yolomitic bed stretching across the northeastern portion of the state. 
Where not too heavily covered by the drift it yields a very rugged topog- 
raphy. Usually, however, the great drift plain sets in at the outer edge 
of the formation so that there is little by w^hich to topographically dis- 
tinguish its area of outcrop. 

Devonian, Southwest of the Silurian is the Devonian which is very 
largely made up of non-dolomitized limestones. In its upper portion it 
contains an important shale bed, the Lime Creek, noted for its well pre- 
served fossil remains. The Devonian also includes an important breccia 
which indicates that the conditions were not wholly undisturbed in this 
middle region in Devonian time. There is in addition an unconformable 
member as yet known only in Johnson and Muscatine counties, and 

*IowaGeol. Sury. , yoI. t:p\. 6. 
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called the State Quarry beds. It is noticeable for the peculiar character 
of the fish remains found in it.^ 

Lower Carboniferous, The Lower Carboniferous or Mississippian 
is also very largely made up of non-dolomitized limestone, though its 
lower member, the Kinderhook, includes an important shale bed, some 
sandstone, and the magnesian limestone and oolite quarried at Marshall- 
town. The middle and upper members, the Augusta, or Osage of scnne 
authors, and St. Louis, include a smaller proportion of sandstone and are 
almost wholly calcareous. 

Upper Carboniferous. The Upper Carboniferous (coal measures) 
covers approximately the southwestern third of the state, and rests un- 
conformably upon the St. Louis, and occasionally on earlier rock. This 
division includes two separate formations. The lower, Des Moines series, 
is largely made up of sandstone and shale and carries most of the pro- 
ductive coal seams. It occupies a strip of country extending approxi- 
mately from Fort Dodge to Keokuk and from What Cheer to Winterset. 
Southwest of a sinuous line drawn from southeastern Guthrie county 
through ^Madison, Clarke and Wayne to the southeastern comer of De- 
catur county, the upper division of the coal measures is exposed. This 
division consists largely of shales and limestone, and carries but little 
coal. It underlies the Cretaceous for some distance to the north, being 
found along the Missouri river as far north as Monona County. 

Cretaceous, The Cretaceous as found in Iowa includes a basal 
member, in part conglomeritic and largely arenaceous, running up into 
shales, and known as the Dakota. Above it is a series of shales and chalk, 
together belonging to the Colorado, and known separately as the Benton 
and the Niobrara. In Sioux county there are a few patches of a still 
later shale belonging to the Pierre. The latter is the youngest formation 
in the state certainly earlier than the drift. There are some sands in 
certain of the northwestern counties which may represent a portion of 
the interval between the close of the Cretaceous and the invasion of the 
ice, but the exposures are few and the relations are uncertain. 

THE DRIFT SERIES. 

The general distinctions between the older and younger drifts were 
noted in describing the physiography. There is, however, a much greater 
variety in the drift series than this single division indicates. There are 
in fact evidences of at least four and probably five separate invasions of 
the state by glaciers. These invasions were separated by interglacial in- 
tervals in some cases much longer than the whole of the period since the 
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ice has left the state. During these intervals the state, and at least much 
of the country to the north, was wholly free from ice and the climate 
probably did not differ much from that now prevailing. 

Pre-Kansan. The earliest ice invasion was the Pre-Kansan. But 
little is known of it since only scattered patches of the Pre-Kansan drift 
are found. So far as is known it nowhere outcrops except where the later 
drift has been eroded. At many points it is absent, presumably having 
been destroyed or so worked over as to be unrecognizable in the later 
glacial periods. Between it and the Kansan is the Aftonian interval rep- 
resented by but few deposits which can be certainly recognized. The 
length of this interval and the climate prevailing are almost wholly un- - 
known. t* 

Kansan, It is the Kansan drift which covers the greater portion of s 
southern and western Iowa. It consists largely of bowlder clay, usually ■ 
blue at the base but alternating above first to yellow and then to a deep j 
reddish brown. This change of color and \he accompanying phenomena . ! 
of oxidation, ferrugination, decalcification, etc., are believed to indicate ^ 
that the drift was long exposed to weathering before the beds resting oa -i 
it were deposited. 

lUinoian. In the extreme southeastern portion of the state there is 
an area covered by a later drift which in general constitution and char* 
acter is similar to the Kansan. It is, however, quite distinctly younger^ 
and is separated from the Kansan by a well developed soil horizon reprc-- 
senting the Yarmouth interval. The drift itself is called the lUinoiaac 
and the interval which followed it is known as the Sangamon. 

lowan. Succeeding the Sangamon interval was the lowan invasioOv 
which covered the most of the northeastern portion of our own state 
certain parts of Illinois. The lowan ice behaved in 2i\tTy peculiar fashi 
It seems to have been very thin, particularly along its edge, and stretched 
out in a series of long tongues, giving a very crenulate margin. Th^.!; 
drift itself is very thin but the area covered by the lowan is characterized 
by the immense size and number of the surface bowlders. It was appai^ 
ently during the lowan period that much of the southern portion of the 
state became covered by the loess. The latter is a fine silt or clay, usi^- 
ally buff in color rarely showing any signs of stratification, and carrying 
no pebbles other than lime balls. It spreads out in an irregular sheets- 
forming the surface material throughout the entire state except in th^^ 
portion covered by the lowan or Wisconsin ice sheets. 

Wisconsin, Later than the lowan, and separated from it by an ilfc' , 
terval presumed to be represented by certain fossiliferous beds near Tor 
ronto, is the Wisconsin drift. In Iowa we have no representatives of tfat 
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Toronto beds and are forced to rely on superposition, the slight topo- 
graphic difference, and the moraine which generally borders the Wiscon- 
sin, to discriminate between it and the lowan. The general character of 
the countr>' covered by the Wisconsin has already been noted. 

SOILS. 

From the foregoing it is evident that the soils of the state are only 
indirectly related to the underlying rock series. While the bulk of the 
drift material is derived from the neighboring strata, there is much for- 
eign material incorporated as well. The glaciers gathered up the loose 
material or ground off the harder rocks over a considerable area to the 
north and dumped a generous share of this heterogeneous mixture within 
the borders of Iowa. An examination of a bit of the material shows a 
great variety in the particles. They are derived from nearly all the va- 
rieties of rock. Some are merely ground up and hence are only potential 
plant food. Others have been oxidized or are otherwise acted upon by 
the agencies which prepare the rock for the plant. Mixed with this ma- 
terial are bits of wood and vegetal matter which, by developing into 
humus, aid in enriching the soil. 

There do not seem to be many wide and constant differences in drift 
soils. As a rule they are more sandy than the usual loam. Their chief 
characteristic is their variability with regard to moisture content. Their 
heterogeneous texture leads to all conditions from those of drouth to 
drowning. With careful cultivation, however, this can be very largely 
controlled. The drift soils prevail throughout the areas of the Wiscon- 
sin and the lowan, though often buried beneath a few inches of fine 
homogeneous material, probably very largely wind blown. 

Much the larger portion of the state has a loess soil. The loess, 
while composed of the same material as the drift, is very fine and is re- 
markably homogeneous in texture. This gives it, except in gumbo re- 
gions, the valuable characteristic of an even moisture content. It is in 
almost every instance abundantly supplied with all the elements of plant 
food, and, with its ability to absorb and retain moisture, it is among the 
best of soils. Curiously enough in areas of very thick loess it is not so 
good as where spread out as a thin sheet over the drift. To some extent 
this seems to be a matter of the topographic development of its surface, 
but it is not certain but that there are other factors in the case. 

A third common soil type in the state is the Alluvium which oc- 
curs so commonly along the streams, particularly in the region of the 
older drift. Since, however, it differs in no way from Alluvium as de- 
veloped elsewhere it need not be described. 
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The Ecological CiBtribution of Iowa Qrasses. 

GENERAL DISCUSSION. 

Plants arc dependent on their surroundings. The nature of the soil, 
such as mechanical and chemical conditions, as well as climate are factors 
of the greatest importance in the life relations of plants. Naturally in 
a prairie state !ike Iowa there is less variation than in a region broken by 
chains, lakes and bogs. It will not he necessary to treat in 
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detail ail of the regions of ihe state but to call atteiuton to a few of the 
leading physiographic features and the plants found iherc. The suhjcci 
has been .Usciis^^ed brit-H> h\ tin- ^^ riti-r In m'\ iTal p;.pci-s. 




Topographic features evert a marked influence on ihc distribution 
of plants, such differences arc readily observed in the distribution of 
grasses, even in a state with a topography so uniform as in low-s. It will, 
therefore, be of interest to discuss some of these features, 'Vht greater 
part of Iowa lies betwen go' and 96" longitude, being nearly 90" at 32' 
latitude just north of Clinton and 96'' 30' at the west side, in Plymouth 
count\'. The boundarj' line on the south is somewhat more than 40' 
10', on the north it is 43° 30'- The southeastern count)', Lee, exceeds 

iwB Or»Matr. Proe. Sm, 
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this by about one-founh of a degree. On the +2d parallel of latitude 
*the distance across the state is 380 miles. On the east the state is bounded 
b>' the Mississippi, on the H-est by the Missouri, and in the northwestern 
part of the state the counties of Lyon, Sioux, Plynioutli and a small por- 
tion of Sioux, by the Big Sioux. Owing to the general trend of the 
streams, the northern and southern boundaries are not separated by 
rivers from the adjoining states, except a small portion of Lee county, 
where the Des Moines forms the boundary. On the whole, the state is 
what may be called a typical prairie state, consisting of undulating hills 
traversed by numerous small streams which during the greater part of 
the year carry but little water. Toward the Mississippi, especially in 
the northeastern part, the country is decidedly rough, especially in Clay- 
ton, Allamakee and Winneshiek c 




W. U^rnh in norcli western lawB. S^rlC Lake. Cfluccria rvrixifn. Ertgtnm 
•innuut, Junui. (L. B. Pammal. Photo. I 

DRAINAGE. 

About three-fourths of the state is drained toward the Mississippi, 

reiving its drainage as far back as 95^ longitude from the eastern part 
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of Dickinson, Emmet, Palo Alto, Buena Vista, Sac, Carroll, southeast 
part of Audubon, Adair, Warren §uid Appanoose counties. The general 
trend of the streams is in a southeasterly direction. The counties of 
Lyon, Osceola, Sioux, O'Brien, Plymouth, Cherokee, Ida, Woodbur>', 
Monona, Crawford, Harrison, Shelby, Pottawattamie, Mills, Cass, 
Montgomery, Fremont, Page, Taylor, Adams, Union, Ringgold, De- 
catur and Wayne are drained entirely toward the Missouri, although 
several streams of considerable size reach the Missouri in that state. 

GENERAL TOPOGRAPHY. 

General topography exerts a marked influence on vegetation. This 
is much more pronounced in regions with considerable altitude, since 
some plants are quite sensitive to slight changes in altitude and other cli- 
matic conditions. It is, therefore, important to discuss altitude. Al- 
though Iowa is a prairie state, and one in which but slight variation 
might be expected, there are some strongly contrasted topographic fea- 
tures which have been set forth in papers by Calvin,^ Keyes,^ Beyer,* 
Norton,*^ Tilton and Bain.** 

ALTITUDE. 

The altitude varies throughout the state, but, on the whole it is 
much more uniform than in many other sections of the United States. It 
is far less variable than the altitudes of Nebraska and South Dakota. 
Though the altitude of Dickinson, Emmet, Palo Alto and Carroll coun- 
ties is greater than those occurring in eastern Iowa, especially northeast- 
ern, the country presents a far less broken appearance than the rugged 
bluffs along the Mississippi in the region about New Albin and Mc- 
Gregor. While altitude is an important factor in the developrticnt of 
plant life, especially in mountainous regions, as in the Rockies and 
elsewhere, where different species often take on an entirely different char- 
acter within a few hundred feet, showing marked zonal distribution. Al- 
titude is not so important a factor in the distribution of grasses and other 
plants in Iowa as might seem at first sight. The general aspect of the 



1. Geology of Allamakee countj. la. Qeol. Sanr. , 4. 

2. Geology of Lee cotmtj. la. Qeol. Surv. , 3. 

3. Geology of Marshall county. la. QeoL Snry. 7. 

4. Geology of Linn county. la. Qeol. Surv. 7. 

6. Geology of Madison county. Ta. Geol. Surv. 7: 494. 
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pass flora of Dickinson county is not unlike that of Sior>' or Dubuque 
On the high prairies of the former county Andropogon scopa- 
ts./l. provincialh,Elymus robustus,Pankuni Scribnerianum and Sporo- 
bolus heteroUpis abound. However, the Spornbolat cuspidalus and 
W£lyrnus Canaiiemis are conspicuous features of the gravelly hills, and 
ind knoils of Dickinson countv. 




titude of the Mjasoari river basin is not far from iCXXJ feet. 
It is somewhat less on the immediate shore lines of the Missouri, and 
more than this toward the interior and northward. The foiinwing alti- 
tudes are taken from the Iowa Geological Survey' and Gannett's table 
i altitudes: 



;. F. , OeologT Qt Woodbnry cc 
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STATION . 



ALTITUDE. 



AUTHORITY . 



Adel 

Ames 

Chatsworth, Big Sioux Valley 

Carroll, tops of hills 

Council Bluffs. Federal building 

Dalton, Floyd Valley 

Des Moines 

Dubuque 

Keokuk 

Merrill. Floyd Valley 

Mason City 

New Albin 

Saliz, Missouri river 

Sargent's Bluff, Missouri river 

Sioux City (low water). Missouri n'ver 
Sioux City (reservoir) , Missouri river. 

Struble, Floyd Valley 

Westfield, Big Sioux Valley 



890 

926 

1,152 

1.400 

989 

1.212 

799 

611 

505 

1,167 

1,132 

64a 

1,092 

1.103 

1,076 

1,342 

1,271 

1.131 



C, M. & 5Jt. P. 
C. & N. W. R R. 
C. M. &St. P. Ry, 



S. C. & N. Ry. 
C, R. I &P. R. R. 
C. G. W. R. R. 
C, B. & Q. R. R. 
I. C. Ry. 

C, M. & St. P. Ry 
C, M. & St.* P. Ry, 
S. C. &P. Ry. 
S. C. & P. Ry. 
Mo. River Comm. 
City Engineer. 
S. C. & N. Ry. 
C. M &St. P. Ry 



Temperature is influenced to a considerable extent by the condition 
of the atmosphere. For instance, in 1898, Mr. Sage recorded clear, 
partly cloudy, and cloudy days for the year as follows: 



Clbar and Cloudy Days, 1898 and 1900. 
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FOR 1898. 

Total clear days 

Total partly cloudy days 

Total cloudy days 

FOR 1900. 

Total clear days 

Total partly cloudy days 

Total cloudy days 



152 


156 


120 


93 


91 


129 


120 


118 


95 


242 


169 


200 


31 


86 


74 


92 


110 


91 



18» 
87 
89 

164 

111 

90 



Such grasses as Bouteloua oligostachya, B, racemosa, Schedonnardus 
paniculatuf, Buchloe dactyloides and Sporobolus cuspidatus are influenced 
by the drier conditions prevailing in the western and northwestern part 
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If the state, but it must not be assutnej that teinperutiire and moUturc are I 

inly features that govern the distribution of these plants. Coining to I 

astern part of the state, along the Mississippi, we find such strikingly 

(uthern species as Triuda lupmea, T. purpurea, and Tripiaciim ilacty- 

ides. the latter species occurring in Decatur and Wayne counties ; Pant- 

1 fi/iforniej Arisliiiii internie/iiii and Eragroslis trhhuiles. Thnjufih the 

Wthcm portion of the state, especially the area afiected by the glacial 

rift, there are a number of typical boreal tj'pes such as llierocliloe hire- 




!•, STom\u Kiilmiinai Cuprlprdluni. iDh»rlollpM KInB Phola. I 

«j Kalmii. Calamagrnslis canfin'ts, fait iwmoriilis and Srola- 
a feslucarea. 

. Sage and Doc^^r Cliappel of the Weather and Crop Service 
)Ort [he temperature data for various stations in Io«a as fulloMs: 
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The regions here considered, naturally, wouli! nut show very much 
variation in temperature except such as is due to latitude. But the north- 
western portion of the stale, because of its higher altiiuile and open 
prairies, is somewhat c<K)ler than the more thickly woi)ded portion of 
siJUtheastern Iowa. It is an undisputed fact, however, that thermal belts 
extend along the .Missouri and Mississippi rivers. Certain varieties of 
apples and cherries may be grown along the Missouri that « ill not suc- 
ceed further eastward in the same parallel of latitude, Mr. Greene', in 
a paper read before the Iowa Slate Horticuliura! Si>ciety, has very strik- 
ingly brought out these facts in stiidyins; fruit bloom. He says, "Tlie 
maps for April, iSgy and h^k). show the avc 
morning of the first day (if May. In 1899 there 
presented, 54" to 46 , inclusivi.-, and in u)oo, 1 
normal temperature lor April is 4,9.=; , so that 
above the average temperature fur that 
earlier. And so it provetl to be by r 
reported from the same place on the 2fith, just three days earlier. 

In 1899, the Isotherm 51 ran through Clinton, Linn, Van Buren, 
Fremont and Pottawattamie counties, on April .joth. In 1900 it was 
in Allamakee, Buchanan, Kossuth and Lyon counties. The eastern part 
was colder, relatively, in the spring of npo than in 1899. as compared 
with the central and western part of the state. 

Heat is an important factor in the development of plants. The 
plant 7.ones of Humhnl.lt were established by connecting the points hav- 
ing the same mean annua! temperature. He called these isothermal lines. 
On this basis there were established the Boreal, Austral and the Tropical 

I. Qnwne. W. . Report Is. 9Mtr Bort. Soe. 1900: -JZ2. 
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Mcrriam establishes liis life zones on another principle, namely, 
that it requires a lielinitc amount of heat to accomplish the life' cycle ot 
the plant from the time of germination to maturitj'. Tliat for a given 
species this is the same, being the sum of the mean daily temperatures 
iluring the cycle of vegetation. This is the physiological constant. 

Dr. Merriam recognizes the following classification: 

{Arctic or arctic alpine. 
Hudsooian tone. 

Transition tone \ Arid transition . 

(. Pacific coast 



[2) Austral Regio 



0) Tropical Ref^io 



Upper austral zone. 



I Carolinian area. 
" 1 Upper SoDOran. 

( Auslroriparian. 
■ I Lower Soaoran. 
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Alleghanian area. This area reaches its greatest development in 
this stiate along the Mississippi and reaches over to the Missouri river, 
extending farther eastward in southwestern Iowa, thence farther north 
along the river. The representative plants are: 

Juniperus Virginiana (northward). Ttlia Americana. 

Quercus macrocarpa. Sanguinaria Canadensis. 

Corylus Americana. Negundo aceroides. 

Rhus glabra . Ulmus Americana . 

Prunus Americana. Acer saccharinum. 

Dicentra cucuilaria. Acer nigrum (Ues Moines basin) . 

Solidago serotina (northward). Aster Novce-Anglice (northward) . 

Carolinian, This area reaches its greatest extension in southeastern 
Iowa, spreading northward to Dakota, with a few representatives. The 
representative plants are: 

Gymnocladus Canadensis . Juglans nigra . 

Morus rubra. Rhamnus lanceolaia. 

Nelumbo lutea. Vemonia Noveboracensis . 

Polygonum Pennsylvanicum . Polygonum dumetorum var. scandens . 

Marlynia proboscidea . Eupatorium serotinum . 

Arid transition. This area reaches its greatest development along 
the immediate border of the Missouri river, on the loessi bluffs, but ex- 
tends eastward to the divide between the Mississippi and Missouri rivers 
in Carroll and Dickinson counties. Representative plants are as follows: 

Cnicus eanescens. Shepherdia argentea (N.). 

Symphoricarpos occidentalis . Helianthus annuus. 

Yucca angusti folia . Helianthus ^' aximi/iani . 

Petalostemon multiflorus . Gaura coccinea. 

Aplopappus spiuulosus . Gaura parviilora. 

Grindelta squarrosa . Liatris punctata . 

Euphorbia marrinata . Euphorbia heterophylla. 

Hosackia Pursniana. Lactuca pulchella. 

Erysimum asperum . Dalea laxi flora. 

Psoralea esculenta. Mentzelia omata. 

Lygodesmia iuncea. Sporobolus cuspidatus. 

Bouteloua oligostachya . Buchloe dactyloides {\^ . W.) 
Schedonnardus paniculatu ^ ( N . W . ) . Ox^tropis Lamberti. 
Astragalus lotiflorus var. brachypus . 

It should be observed that the zonal boundaries of plants are not 
sharply marked, but that the different areas contain some types of each 
of the areas. The main features of the flora are essentially prairie. The 
intermingling of western and eastern prairie types is most marked on the 
loess bluffs. 

ECOLOGICAL DISTRIBUTION. 

Mr. Whitford,^ who has made a study of the forests of northern 
Michigan, considers the forests under the subject of climatic, ecological 

^LifeZonesandOropZonesof the United states. Div. Biol. Surv. U. 8. Dopt. Agrl. 
la Yearbook U.S. Dept. A^rl. 1807: 115. 1804: 203-214. 
\. Bot. Oaz. 81: 291. 
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and historical conditions. The ecological factors are discussed under the 
heads of edaphic, atmospheric, hydrodynamic and biotic. 




Flo. M8. PoTonpIae grass tbs 3Upa Mparua On itraasj knolls, d 

Viifta pedata, Eahinaeea purpurea And Ceanotfiua Amffrleanui. 

(Ctau-loita U. King, Pholo. ) 

1. The Eilaphic. 'I'he soil is an important matter with reference 
to the fonnation of plant societies. These conditions are often vet}- local. 
Some soils readily retain moisture, some absorb heat more than others, 
and this may determine largely, the presence or absence of plants, as in 
Sporobolus cuspidalus which is so abundant on the loess bluffs and grav- 
elly knolls of western and northwestern Iowa. The amount of hiicnus 
in the soil is likewise an important matter, 

2. Under the term atmospheric are included such factors as forms 
of heat, light and wind. We have only to notice how difficult it is to es- 
tablish a forest on the open prairie and how much easier it i^; to establish 
a forest in the forested area by proper succession of plant [;ro\Mh. How 
difficult it is for grasses of the forest to encroach upon the prairie. 

.1. Hydrodynamic is used here to designate the action of tides and 
wave^ upon strand vegetation, and the action of stream and ocean cur- 
rents in distributing seeds. This has been an important factor In de- 
termininj; the presence of Spartina and l.,eersia along our streams. 
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4. The biotic determine the tension line between forest and prairie. 
Plant rivalry determines the extermination constantly going on. The 
forest in our prairie state is constantly extending its area, as conditions 
suitable for the species are made. In western Wisconsin the hills were 
usually devoid of tree growth, but since the absence of fire, forest growth 
has spread to the grassy slopes ; the hazel and birch displacing the Andro- 
pogons and Boutelouas; the hazel later being displaced by the white and 
scarlet oaks. 

ECOLOGICAL CLASSIFICATION. 

Several different classifications have been proposed for plant socie- 
ties. The classification of Warming is generally used in this connection. 
The author has made the following groups: xerophytic, halophytic, 
mesophytic and hydrophytic. 

XEROPHYTIC 

The xerophytic grasses have leaves so constructed that the amount 
of water transpired is reduced to a minimum. The leaves never open, or 
roll up during dr>^ weather. As an example, Festuca tenella, may be given, 
which grows throughout the state in dry soil. It is specially common in 
western Nebraska, Colorado, Wyoming and South Dakota regions where 
xerophytic plants are common. The Sporobolus cryptandrus and other 
western species occur on sandy-gravelly soil, and high prairies subject to 
drouth. Associated with this species we may mention Stipa spartea, and 
in the western part of this state along the Missouri, Sporobolus cuspida- 
tus, Calamovilfa lon^ifolia, Sporobolus longifolius, Bouteloua oligos- 
tachya locally, and Bouteloua racemosa, more widely distributed. The 
xerophytic grasses of eastern or central, and southern Iowa usually occur 
on sandy and gravelly soils, in which there may be an abundance of 
moisture at times, but as these soils are well drained, and easily give up 
their water, they become ver}^ dr}. Here we find such grasses as Bou- 
teloua hirsuta, Aristida basiramea, Panicum capillare, Cenchrus trihu- 
loides and Festuca tenella; in southeastern Iowa Trioda cuprea, Panicum 
autumnale, Aristida oH^antha and A. gracilis. Another most striking 
peculiarity of xerophytic grasses is that the>' grow in bunches. A single 
bunch many contain a hundred or more culms. These bunches are many 
years old. Some one has suggested that the low places in these bunches 
are formed for the purpose of providing the plant with water, as the 
central part is hollow and the surrounding part elevated. There can be 
no doubt that water collects in this way, but it is only incidentally that 
plants have utilized this water. This formation is brought about by the 
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rath of ihc oldrr and inner parts of the bunch. The border contains 

ing plants, the rootstocks with the adjacent soil are naturally raised. 

Df the striking bunch grasses belonging to this series we may c 

K^nliimofilfa lonsifnlia and Sporobolus beleioleph. 



A close study of the structure of halophyics indicates that these 
Slants are really xerophytic in tlieir nature. Halophytic plants, of 
'e such as are adapted to salt marshes and alkaline places, and in 
Espect to their need of water and protection, they behave like the xero- 
lytic plants. Only a single species occurs in the state of Iowa that orig- 
inally was a strongly alkaline or salt marsh plant, namely the squirrel tail 
This species no longer confines itself to these alkaline marshes but 




tM ESOPHYTIC. 
The mesophi tic type tirades between xerophytic on the one hand and 
ydrophytic on the other. 'I'hey are not able to stand the drying inWu- 
nces of a sandy soil so \»etl as halophytic plants, but are adapted to our 
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\M'!h bulliform cells which can 
<{t\: Several tjrasses uf this cl: 
iinpur'tus (the bunches often 



The leaves i>f these grasses are providcii 
ie their rolling up when the soil becwtnes 
ss arc true bunch grasses, as Jnilro/'o^oii 
or mure cuSms), DaclyUs 



glomerala and Elymus rabuitus. These grasses may be divided into (a) 
those occurrinf; in fiirests and woodland, and (b) those occurrinK in open 
prain'e. The twn communities sometimes merpc into each other. In 







H'oudland: Diarrhaia .iinrricanu (widely distributed and associ- 
ated with Elymiti strialus, t'eslufa itulans, and MetUa miitica. The 
latter though placed here prefers rather rocty, exposed places. Species 
bordering woods and copses: .iniimpngan nutans, Elymiti f'iremkui. 
.■hprrlta hyjlrix and Fanicuni macroiarpon. 

Prairies: The most cimspicuous grass of the prairies is Elymus 
Toliusttts, which ^rows to great heights, JnJropogon fcoparius, J. pra- 
vindalis. Muhlrnbergia Mrxicana, Panicum virgatum. Spornliolus longi- 
folius, S. nrgltclus. and S- raginarfforaf. 



HVDROPHYTIC. 

tiese grasses are unable to uichstaiid the injurious indiienccs uf dry 
soil and weather. Bulliform cells arc rather poorly developed. The grasses 
grow in water or in moist places, ho\i'cver, some species grade into meso- 
phytic, as Panirum Crus-galli, an extremely variable species. We may note 
here that where these grasses occur, the soil is much colder, and the sea- 




son is later than where the soil is well drained. The typical hydrophytes 
are represented by Zizanla aqiiittiea, which occurs not cinly in the bogs oi 
northern Iowa (these very closely resemble the genuine peat bogs of 
mountains) and th(«e occurring in Wisconsin and Minnesota but also 
occurs in the bayous of rivers and along the small stream:, in casicni, cen- 
tral and western Iowa. Panicularia aiiialtea, P. fiuUans, ciimmon in 
most hogs of central and northern Iowa, and the Scolochlon frtlucacra. 
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abundant in several of our northern counties, are typical representatives 
of hydrophytes. Leersia oryzo'tdes and L.lenticularis are semi-hydrophytic 
grasses, the first in bogs and along bayous throughout the state, the sec- 
ond along the borders of streams in eastern Iowa, especially the Missis- 
sippi river. Phragmites vulgaris, a cosmopolitan species, is common in 
eastern Iowa and in the cold, wet bogs and lakes of the drift area. Spar- 
tina cynosuroides is less selective than many of the other species: it oc- 
curs in little valleys or in sloughs, and is mesophytic rather than hydro- 
phytic, although early in the season it may grow in ver>' moist soil. 



GEOGRAPHICAL DISTRIBUTION 

OF GRASSES. 

BY 
L. H. PAMMEL. 



CHAPTER IV. 
Geog^raphlcal Distribution of Grasses. 

Grasses are widely distributed over the earth's surface. Although 
the species of the order are not so numerous as the Compositae, Legum- 
inosae and Rosaceae, yet in number of plants the grasses outrank every 
other order. Grasses are an important constituent of the meadows of 
temperate and colder regions. A meadow has a very different aspect 
tlian a plain or desert. In a meadow the grasses form an even turf made 
up largely of a few species, among which are many of the most important 
grasses like Poa and Glyceria. On the drj^ plains, savannas and steppes, 
Stipa, Festuca and Andropogon predominate. Here the grasses grow in 
bunches forming scattered tufts. Here the question is largely one of 
obtaining moisture. Look where you will over the earth's surface, and 
grasses occur. They are present in icy Greenland and in the Arctic and 
Antarctic regions; they are found at the very edge of the snowcovered 
mountains of the Rockies, the Andes, the Himalayas; the\^ are abundant 
in the tropical jungle, where they form impenetrable masses, like the 
bamboos which are so common in China, Java, Sumatra and India, 
forming a part of the tropical forest in the region of the Monsoon. 
Species of grasses are much more abundant in the tropics than in tem- 
perate or colder regions. The greensward is typical only in a country 
where the ground is covered with a mantle of snow for a part of the year. 

The distribution of grasses may best he seen from an analysis of 
some of the genera. The genus Poa, of which there are about one hun- 
dred species, is found mostly in the northern temperate 
and Arctic regions, but a few 'of the species are also found 
in colder, temperate regions of the Southern Hemisphere; a 
few even occurring in the high mountains of the tropics. The 
Poa pratensis is found in Europe and North America. The Poa 
alpina in the arctic regions of America and Europe, and the high 
mountains of New England and the Rockies. The Poa flabellata, the 
largest grass of the genus, occurs in the Falkland and Fire Islands. The 
Scolochloa jestucacea, allied to Poa, is found from Emmet and Kossuth 
counties through Minnesota, Dakotas, to Lake of the Woo<ls and Sas- 
katchewan to the Peace River country , and in northern Europe and Asia. 
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The Glycetia grandis, another ally to the foregoing, is common through- 
out the northern states to Colorado, California, British Columbia and 
Sitka, Alaska. An allied species, G. fluitans is cosmopolitan, occurring in 
Europe, Asia, Africa and Australia. It is common throughout northern 
United States, south to Arkansas and Tennessee. The genus Bromus is 
comopolitan, common especially in the Northern Hemisphere, a few oc- 
curring in the tropics, well represented in the Rocky Mountains and 
Europe. The Bromus inermis of Hungarj^ and Switzerland has a near 
relative in the northern Rockies, the Bromus Pumpeliianus. The Bro- 
mus secalinus, B, arvensis and B, tectorum are cosmopolitan weeds. 

The genus Hordeum occurs in Asia, Europe, North Africa, North 
and South America. The //. nodosum found in northeastern Iowa is 
widely distributed in the United States from Ohio to Minnesota and 
Texas; common in the Rocky Mountain region to Nevada, California 
and Vancouver. The IJordeum jubatum along the Arctic coast, the 
Great lakes and westw ard to the plains and the Rocky Mountain region, 
Utah, Nevada, to Vancouver, Saskatchewan, Peace River, also in south- 
ern Russia and eastern Siberia. 

The genus Elymus generally in temperate regions except Australia 
and South Africa. Three species, Elymus striatus. K. Canadensis, and 
E. Virginicus are common on the Atlantic coast and in the Mississippi 
Valley. The E, condensatus is a R(x:ky Mountain species abundant in 
the flood plains of streams. Sitanion, which is closely, allied to Elymus, 
is a development of the North American plain, perhaps reaching south- 
western Minnesota. The numerous species made of this genus will 
scarcely hold. Another ally of Elymus is Asprella with, four species; 
North America two, Siberia one. New Zealand one. The Asprella 
Hystrix is of wide distribution in eastern North America, while A. Cali- 
fot^nica has a somewhat limited range on the Pacific coast. 

The genus Agropyron, generally distributed in temperate regions, is 
conspicuous on the plains and in the Rocky Mountain region. 

The //. occidentale and A. caninum in northern United States and 
Canada, the latter also in Europe, Asia (Siberia and Himalayas). A. 
glaucum, a maratime species of Europe, Asia and eastern United States. 
The A, re pens a common weed \n Europe and northern United States. 

Of the large number of species of Festuca described, one hundred 
and twenty -nine are credited to Europe by Richter, however, Hackel gives 
only eighty species, found chiefly in temperate regions. The Festuca 
ovina and F. rubra are cosmopolitan, common only in northern portions 
of the United States and in the Rocky Mountains; southward these 
species have become naturalized. The Festuca octo flora common 
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throughout North America on the plains and in sandy soil. The F. 
nutans is a woodland species of eastern North America and the Missis- 
sippi Valley, while the F. Shortii is somewhat more limited in its distri- 
bution, found in low swales and meadows. 

Schedonnardus paniculatus and Buchloe dactyloides are essentially 
species of the plains east of the Rocky Mountain region. The former ex- 
tends from New Mexico and Texas to Assiniboia, reaching northeastern 
Iowa and southeastern Minnesota and Arkansas; the latter has a some- 
what similar range though extending to Mexico and Arizona, The Bou- 
telotta oligostachya ranges with the Buchloe, excepting that it ranges 
westward to southern California and east to Wisconsin. The Bouteloua 
hirsuta extends to Mexico and east to the Mississippi Valley. The B. 
curtipendulo extends from Mexico nearly to the Atlantic coast. The 
Phragmites vulgaris is cosmopolitan ; common in Europe and Asia ; also 
found in Australia, common in Iowa and the northern Mississippi Valley 
to Kansas and Mexico. The genus Eragrostis is cosmopolitan, chiefly 
tropical. The E. major, a common, introduced weed, occurs in Europe 
and Africa. The E. reptans is common in the Mississippi Valley extend- 
ing eastward to New England, also in Trinidad and Buenos Ayres. 

Tiie genus Sporobolus is tropical. The species found in Iowa are 
common southward. The S. heterolepis reaches its best development on 
the prairies from Minnesota to Teaxs. The genus Muhlenbergia at- 
tains its greatest development in the southwest, extending to the Andes 
of South America. Some species also occurring in Asia (Japan and the 
Himalayas). The M. diffusa, M. ienuiflora, M. Mexicana, and M. 
racemosa are common in the Mississippi V^alley to the Atlantic coast. 

The Stipas are largely developed on the plains and steppes. Our 
most common species, the 5. spartea is common in the northern Missis- 
sippi Valley east to Michigan, Canada, Alissourl to Colorado and 
the Dakotas. The maximum development is attained from Minnesota 
west to Wisconsin and Nebraska. The *S. cnmaia is western, but has 
made its way into Iowa along the Missouri, its range is much wider than 
the preceding. The c^. viridula is an introduced species abundant from 
New Mexico to British America. The genus Leersia is represented in 
the state of Iowa by three species. Two of these, /.. oryzoides and /.. 
Virginica are common throughout eastern North America. The E. Icnti- 
cularis, a sub-tropical species, reaches as far north as Lansing on the Mis- 
sissippi river, and to Virginia on the Atlantic coast. The E. oryzoides has 
been widely naturalized in the old world, especially in southern Europe, 
temperate Asia, and north Africa. It is, however, an American species. 
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The Zizania aquatica is common in British America, northern Mis- 
sissippi Valley, along the Atlantic coast from Newfoundland to Penn- 
sylvania and Florida, Arkansas, eastern Texas to Missouri and central 
Nebraska. It is also found in central Siberia and Japan. The genus 
Zizaniopsis, with one species and two varieties, occurs from southern 
United States to Brazil. 

The large genus of Paspalum, w'xth one hundred and sixty species, is 
poorly represented in northern United States; Iowa having a single 
species and a doubtful second, the P, mucronatum. In southern United 
States the genus is a large and important one. The genus Panicum in 
number of species outranks the former. Three hundred are recognized. 
It is generally found in warm countries with a few in the temperate re- 
gions. The genus is conspicuous in the savannas of South America. 
Panicum is the largest genus of grasses in Iowa. The genus Andropogon 
occurs in warmer regions of North America, Asia and temperate Europe. 
The latter with eight or nine species. Fifty species of the Arthrolophis 
(subgenus) like A , provincialis are largely American. The subgenus Sor- 
ghum, belongs to the torrid and warm temperate countries (Africa, etc.). 
Hackel in concluding his paragraph on the distribution of grasses says: 

**Not less than 90 genera are common to both continents; among 
these are many that arc exclusively tropical, and besides ten single types. 
No one tribe is confined to one hemisphere, and no genus of numerous 
species to any one floral region. All this goes to prove that grasses are a 
family distributed very uniformly, and that the separation of their tribes 
irots back to very ancient times. To be sure> the single tribes have varied 
under the influence of the later divisions into zones; while the) Paniceae 
and Andropogoneac preponderate in the tropics, they are put in the back- 
ground by the Festuceae Aveneae, and Hordeac in the temperate and 
frigid zones. The eastern North American forest region has preserved 
many more of them (and In general of tropic t\pcs) than has the Old 
World." 

Dr. W. J. Beal In an admirable article summarizes the distribution 
of grasses as follows: 

''North America, as would be expected from its extent and config- 
uration, has a greater number and variet>' of grasses than Europe, and 
Europe a greater number and variet\' than Australia. Europe lacks many 
of the species found In tropical and subtropical North America and Aus- 
tralia. North America compares favorably with Europe and Aus- 
tralia combined. In the north of North America arc species of European 
genera; in the south, species of many of the Australian genera." 
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Partial Bibliography Pertaining to Grasses. 



The following are some of the more important works dealing 
with the subject of grasses. 

As a matter of convenience to the student of grasses, there is 
appended to the descriptive part of this volume a list of some of 
the more important works on grasses, as well as papers dealing 
with the flora of Iowa and the adjoining states. In making up the 
distribution of grasses some of these papers have been consulted. 
I have not relied on them except where I felt confident that the 
species occurred. For the Mexican distributional have made use 
in many cases of the statements in Biologia Centrali Americani, 
as references to these species of Mexico and Central America are 
based on specimens found in the Kew Gardens. I have in a similar 
way made use of Watson and Brewer's Botany of California* 
Macoun's Catalogue of Canadian Plants, Macmillan's Metaspermae 
of the Minnesota Valley, Coulter's Flora of Texas, Mohr's Flora 
of Alabama, the distribution given by Watson and Coulter in 
Gray's Manual and Britton's Manual, but above all I have used the 
distribution given in the various publications of the Division of 
Agrostology, United States Department of Agriculture. Owing 
to the many changes that have been made in the names of species, 
it was, of course, impossible in most cases to make use of the 
many excellent catalogues. 

The following abbreviations referring to the character of the 
literature have been used: Ec. (Economic), Fl. (Floras), Hist. 
(Historical), Morph. (Morphological), Ph. (Physiological), Syst. 
(Systematic). 



Arthur, J. C— 

Contributions to the flora of Iowa; a catalogue of the phaenogamous 
plants. 43. 1876. Charles City. Fl. 

Ball, Carlbton R.— 

An anatomical study of the leaves of Eragrostis. Proc. la. Acad. Sci. 
4: 133-146. 3pl. Cont. la. St. Coll. Bot. Dept. 4: 133-146. J^/. Morph. 

Grasses and other forage plants of the Potomac Flats. Cir. U.S. Dept. 
Agr. Div. Agros. 28: 18. Ec. 

Johnson grass. Report of investigation made during the season of 1901. 
Bull. U.S. Dept. Agr. Bur. PI. Ind. 11: 24. If. Ec. 

Pearl Millet. Far. Bull. U. S. Dept. Agr. 168: 3f. Ec 

Winter forage crops for the South. Far. Bull. U. S. Dept. Agr. 147: 
36: 24pl. Ec. 

Barnes, W. D., Reppert, Fred., Miller, A. A. — 

The flora of Scott and Muscatine counties. Proc. Dav. Acad. Sci. 8:199- 
287. pLl'2. 1900. Fl. 

Bbal, W. J. — 

Grasses and other forage plants best adapted to endure severe drouth. 
Proc. Prom. Agr. Sci. 1895: 26-29. Ec. 

Grasses or North America. The grasses classifled, described and each 
genus illustrated, with chapters on their geographical distribution, and 
a bibliography. 1: /06. 126f , 2: 457. 775/. Syst. Ec. Ph. 
Grasses of North America. 457. /. 775. Ed. 1. 

Bbauvois, a. M F. J. Palisotode— 

Essai d'une nouvelle agrostographie; ou nouveauz genres des gramine'es, 
avec, figures representant les caracte'res tons les genres. Atlas in 4^ 1812. 
Paris. 8 . Syst. 

Bentley, H. L.— 

A report upon grasses and forage plants of central Texas. Bull. U. S. 
Dept. Agr. 10: 37. 14f. Ec. 

Bbssby, Charles E. — 

In juriousness of Porcupine grass. Am. Nat. 18: 929. 1884. Ec. 

The structure of the wheat grain. Bull. Univ. Neb. Ex. Sta. 32: 100-114. 

BsssBY, Charles E. and Webber, H. J. — 

The grasses and forage plants of Nebraska. Ext.Rept. Neb. St. 
Bd. Agr. 1899: 162. Ec. Fl. 
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Brewer, William H. — 

Report of cereal production in the United States. Rep. 10th Census U. S. 
1880. 371-563. 16 maps. Ec. 

Britton, Nathaniel Lord— 

Manual of the Northern States and Canada. Grasses by George V. Nash. 
1880. New York, 1901. Syst. 

Britton, N. L. and Brown, Addison — 

An illustrated flora of the Northern United States, Canada and the 
British Possessions from New Foundland to the parallel of the southern 
boundary of Virginia, and from the Atlantic Ocean westward to the 102d 
Meridian. Grasses by George V. Nash, 3 vols., 1896, 1897, 1898. /. 284S. 
Syst. 

Brown, Edgar, and Scofield, Carl S.— 

Wild Rice; its uses and propagation. Bull. U. S. Dept. Agr. Bur. 
PI. Ind. 50: 2. 7 pi. Ec 

BucKMAN, Jambs— 

Natural history of British meadow and pasture grasses with an account 
of their economy and agricultural indications. 73. HI. London 1858. Ec. 

BUFFUM, B. C. — 

Grasses and forage plants. Bull. Univ. Wyo. Ex. Sta. 16: 224-243. Ec. 

BuscHAN, Georg— 

Vorgeschitliche Batanik der Cultur — und Nutzpflaiizen der alten Welt auf 
grund prahistorischer Funde. 268. Breslau, 1895. Hist. 

Bush, B. P.— 

Notes on the Mound flora of Atchison county, Missouri. Rept. Mo. Bot. 
Gar. 1895: 121. Fl. 

Carleton, Mark Alfred — 

The basis for the improvement of American wheats. Bull. U. S. Dept. 
Agr. Div. Veg. Phys. and Path. 24: 87. Morph. 

Carleton, Mark Alfred and Chamberlain, Joseph S.— 

The commercial status of Durum Wheat. Bull. U.S. Dept. Agr. Bur. 
PI. Ind. 70: 70.5^/. Ec. 

Chilcott, E. C. — 

Forage plants of South Dakota. Bull. S. D. Agr. Coll. Ex. Sta. 51: 32. 
6pL Ec. 

Macaroni Wheat in South Dakota.. Bull. S. D. Agr. Kx. Sta. 77: 42. 
7pl. Ec. 

Chilcott, E. C. and Roe, R. S. 

Forage and garden crops in the James River Valley. Bull. S. D. Agr. 
Ex. Sta. 61:41. lOpi. Ec. 

Chilcott, E. C. and Saunders, D. A. — 

Millet. Bull. S. D. Agr. Ex. Sta. 60: 140. 6p/. Ec. 
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Combs, Robert— 

Histology of the corn leaf. Proc. la. Acad. Sci. 5: 6-10./, 11-13. pl911. 
Cont. la. Sta. Coll. Bot. Dept. 10:6-10.. f 10-13. pi. 9-11. Morph. 

CouLTBR, John M— 

Manual of the phanerogams and pteridophytes of Western Texas. 
Cont. U. S. Nat. Serb. 2: 588. 3pl. Grasses by L. H. Dewey. 484. Syst. 

Craig, John— - 

Promising grasses of the northwestern territories. Bull. la. St. Coll. Ex. 
Sta. 3:76-81. Ec. 

Crozibr, a. a.— 

Forage crops and wheat. Bull. Mich. Agr. Colh Ex. Sta. 141: 115-145. 
4f. Ec. 

Grasses and other forage plants. Bull. ia. St. Coll. Ex. Sta. 2: 16 24. Ec. 
Millet. Mich. St. Agr. Coll. Ex. Sta. 117:64. Ec. 

Darwin, Charles — 

Animals and plants under domestication. 1. 473. 43 f. N. Y. 1884. Hist 

On the hygroscopic mechanism by which certain seeds are able to bury 
themselves. Jour. Linn. Soc. 1: 151-167. pi. 23. Phys. 

De Candolle, Alphonsb Louis Pierre Pyramus— 

L' origine des plantes cultivees. Ed. 3. rev. & enl. 385.8° Paris. 
1886. Eng. trans. 467. Hist. 

Db Candolle, Augustin— 

Plantarum succulentarum historia; ou, Histoire naturelle des plantes 
grasses; avec fii?ures dessintees par P. J. Redoute. 1. 2 138 pi. f . Paris, 
1799-1829. Syst. 

Edgar, W. C — 

Story of a grain of wheat. 195. 111. New York. 1903. Ec. 
Enfield, Edward— 

Indian Corn, its value, culture and uses. 308. New York, 1866 Ec. 

Englbr, Adolf and Prantl, Karl— 

Die natuerlichen Pflanzenfamilien nebst ihren Gattungen und wichtigeren 
Arten insbesondere den Nutzpflanzen. Leipsig. 1887. Grasses by E. 
Hackel. Syst. 

Pink, Bruce— 

Spermaphyta of the flora of Fayette, Iowa. Proc. Ia. Acad. Sci. 4: 
81-107. Fl. 

FiTZPATRiCK, T. J. and M. F. L.— 

The flora of Southern Iowa. Proc. Ia. Acad. Sci. 6: 173-202. Syst. 

Flint, C. L.- 
Grasses and forage plants. 398. 171 f. Boston, 1888. 
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Garman, H.— 

Kentucky forage plants. The grasses. Bull. St. Coll. Ky. Ex. 8ta. 87: 
55-110. 7//. Ec. 

(tattinger, August — 

The Tennessee flora with special reference to the flora of Nashville, 
phanerogams and vascular cryptogams. 109. Nashville. 1887. Fl. 

Gray, Asa— 

Manual of the Botany of the Northern United States, Including the 
district east of the Mississippi and north of North Carolina and Tennessee. 
Sixth edition, revised and extended westward to the 100th Meridian by 
Sereno Watson and John.M. Coulter. 760. 25 pi. N. Y. Cin. Chicago. 
A. B. C. 1889. Syst. 

Griffin, H. H.— 

Pasture grasses for the Arkansas valley. Bull. Col. Agr. Ex. Sta. 68: 
6. Ec. 

Hackel, Edward— 

The true grasses. English translation by F. Lamson— Scribner and 
Effie A. Southworth. 228. 110 of. 1 pi. Henry Holt & Co. 1890. Syst. 

Harrington, H. H. — 

A study of the composition of grasses. Bull. Tex Agr. Ex. Sta. 20: 
178 190. Ec. 

Harshbergbr, J. W.— 

Fertile crosses of Teosinte and Maize. Gar. and For. 9: 522. Ph. 
Maize; a botanical and economic study. Cont. Bot. Lab. Univ. Penn. 1: 
75-202, pi. 14. "PYiy^. and Ec. 

Hartley, Charles P. — 

Broom corn. Far Bull. U. S. Dept. Agr. 174: 32. lOf. Ec. 
Corn growing. Far. Bull. U. S. Dept. Agr. 199: 32. 19f. Ec. 

Harz, Dr C. D.— 

Landwirthschaftliche Samenkunde. Berlin. 1:562. 552-1362./. 201. Ec. 

Hays, Willbt M.— 

Forage and grain crops. Bull. Univ. Minn. Agr. Ex. Sta. 46: 331-36]. 
Ec. 

Indian corn: habits of root growth; methods of planting and cultivation; 
notes on ears and suckers. Bull. Univ. Minn. Ex. Sta. Coll. Agr. 5: 
33. fpl. Phys. 

Meadows and pastures of Minnesota. Bull. Univ. Minn. Agr. Ex. Sta. 12: 
119-124. Ec. 

Hays, Willet M. and Boss, Andrew— 

Wheat: varieties, breeding, cultivation. Bull. Univ. Minn. Agr. Ex. Sta 
62: 391-494. /. 238-289, Ec. 
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Hehn, Victor- 



Kulturp^flanzen und Hausthiere in ihrem Uebergaog aus Asien nach 
Griechenland und Italian sowie in das ubrige Europa. Historisch— lin 
guiticshe Schizzen. 522. Berlin. 1887. Hist. 

Hemslby, W. Botting— 

Biologia Centrali Americana: or contributions to the knowledge of the 
fauna and flora of Mexico and Central America. Edited by F. D. Godman 
and C. Salvin. London. 1882-1886. Fl. 

Hbndkrson, John — 

Hand book of the grasses of Great Britain and America. Jour. Pub. Co. 
Nonhport, L. I., 1875. 238. Ec. 

Henderson, L. F. — 

Grasses and forage plants in Idaho. Bull. Ida. Agr. Ex. Sta. 38: 193-256. 
111. Ec. 

Field notes on some Nevada grasses. Bull. Nev. St. Univ. 33: 13 Ec. 

Hitchcock, A. S.— 

Bermuda grass. (Cynodon dactylon.) Cir. U.S. Dept. Agr. Div. Agros. 
31: Ec. 

Forage plants for Kansas. Bull. Kau. St. Agr. Coll. Ex. Sta. 87: 29. 
15pL Ec. 

North American species of Leptochloa. Bull. U. S. Dept. Agr. Bur. PI. 
Ind. 33: 24. 6 pi. Syst. 

Hitchcock, A S. and Clothier, G. L. — 

Native agricultural grasses of Kansas. Bull. Kan. Agr. Coll. Ex. Sta. 102: 
179-220. 16 pi. Ec. 

HODSON, E. R. 

Phenological observations on the growth of corn. Cont. la. St. Coll., 
Bot. Dept. 13: 8. Phys. 

Holm, Thbo.— 

American Panicums in Herbarium Berolinense and in Herbarium 
Willdenow. Bull. U. S. Dept. Agr. Div. Agros. 4: 17-23. /. 7-15. Syst. 

A study of some anatomical characters of North American Gramineae. 
1. Bot. Gaz. 16: 166-171. pL 15. 2.16: 279-225. pi. 21-22. 3. 16: 275- 
281. pL 23-24, 4.17: 358-362. pi. 21, 5.20: 362-365. pi. 26. 6.21: 
357-360. pi. 27-28. 7.22: 403-406. pi. 20. Morph. 

HooKBR, Sir J. D. — 

The student's flora of the British Islands. London. 1878 539. Syst 

Hooker, Sir William Jackson— 

Flora Boreali Americana, or the Botany of the Northern part of British 
America; Compiled principally from plants collected by Dr. Richardson 
and Mr. Drummond on the late northern expeditions under the command of. 
Sir John Franklin. London. 1:351. 2:328. pi. ^J^ with map. 1840 Syst 
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Hopkins, A. D. — 

Some observations on varieties of Timothy (Phleum pratense, L.) Proc . 
Soc. Prom. Agr. Sci. 1895: 29. plAl Ec. 

Hopkins, Cyril G., Smith, Louib H. and East, Edward— 

The structure of the corn kernel and the composition of its different parts. 
Bull. Univ. 111. Agr. Ex. Sta. 87: 77-112. 4 pL Morph. and Phys. 

Host, Nicholas Thomas— 

Incones et discriptiones gramimum Austriacum. 1: 1801. 3: 1805. 4: 
1809. Vindolon. Syst. 

Hunt, Thos. F. — 

The cereals in America. 412. ///. New York 1904. Ec. 

Jenkins, E. H. and Winton, H. L.— 

Bull. U. S. Dept. Agr. Off. Exp. Sta. 11. Chem. 

Jones, L. R. — 

Vermont grasses and clovers. Bull. Univ. Vt. and St. Agr. Coll. 94: 
139-183. Z2 f. Ec. 

JUMELLE, H. — 

Sur la coDstitution du fruit d. graminees. Soc. d. sci. Nancy Seance, 
23 Juillet. 1888 (according to Knoblauch, Just. Bot. Jahresb. 16:432). 
also abstr. Bull. Soc. Bot. de France, 36: Rev. Bibl. 5. 1889. Syst. 

Kearney, Thomas H. Jr.— 

Revision of North American specimens of Calamagrostis. Bull. U. S. 
Dept. Agr. Div. Agros. 11: 1-42. // Syst. 

Kellerman, VV. a.— 

Artificial key to Kansas grasses. Proc. Kan. Acad. Sci. 11: 87-101. 
Syst. 

Kellekman, W. a. and Swingle, W. 1. — 

Experiments in cross fertilization of corn. 1st. Ann. Rept. Kan. Ex. 
Sta. 1888. 316. Ec. and Phys. 

Kennedy, P. Beveridgh — 

Co-operative experiments with grasses and forage plants. Bull. U. S. 
Dept. Agr. Div. Agros. 22: 86. i2pl. Ec 

Smooth Brorae grass. Cir. U. S. Dept. Agr. Div. Agros. 18: 9. 2 f. 
Ec. 

Structure of the caryopsis of grains with reference to morphology and 
classification. Bull. U. S. Dept. Agr. Div. Agros. 19: 44. 8 pi. Morph. 

KiLLEBREW, A. M.- 
The grasses of Tennessee, including cereals and forage plants. 511. 111. 
Nashville. 1878. Ec. 

King, Clarence. Geologist in charge — 

U. S. Geological exploration of the 40th Parallel. 5. 1871. Washington 
4 ' . Syst.| 
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Klippart, J. F.— 

The Wheat plant. Cincinnati. 1860. 706. ///. Ec 

Knapp, Dr. S. a. — 

Rice culture in the United States. Far. Bull. U. S. Dept. Agr. 110: 28. 
Ec. 

KOrnickb, Fribdr. — 

Die Arten und Varietaten der Getreides. 466. 10 pi. Berlin. Paul Parey. 
1885. Ec. 

KuNTH, Carl Sigismund — 

Enumeratio plantarum omnium hucusque cognitarum, secundum famil- 
ias naturales disposita, adjectis characteribus differentiis et synonymis. 
Stuttgart and Ttibingen. 1833. Syst. 

Revision des Graminees. Distribution Methodique de la Famille des 
Graminies. I. 2. 1835. Paris. Syst. 

Linnaeus, Carolus. (Carl Von Linnb) — 

Araoenitates Academicae, seu dissertationes variae physicae, medicae, 
botanicae, antehac seorsim editae nunc collectae et distributae cum tabulis 
aenis. Holm. 5. 1759. Syst. 

Generum plantarum eorumque characteres naturales secundum numerum , 
figuram, situm et proportionem omnium fructificationis partium. Ed. 6. 
Ab auctore reformataet aucta. 1764. Holm. 8". Syst. 

Mantissa plantarum. Generum editionis F/ et specierum editionis II. 
Holm. 1767. Mantissa plantarum altera. Generum editionis VI. Syst. 

Lowe , E.J. — 

A natural history of British grasses. 245. 74. />/. London. 1871. Ec. 

Lyon, R. T.— 

LuBDBRS, Frederick— 

The vegetation of the town Prairie Du Sac. Wis. Acad Sci. Arts and 
Letters. 10: 510-524. pi. 17. Fl. 

Lyon. T. L.— 

Hungarian brome grass. Bull. Univ. Neb. Agr. Kx. Sta. 61: 35-63. 
Ec. 

Macaroni Wheats. Bull. Univ. Neb. Agr. Ex. Sta. 78: 24. 

Lyon, T. L. and Hitchcock, A. S.— Ec. 

Pasture, meadow and forage crops in Nebraska. Bull. U. S. Dep. 
Agr. Bur. PI. Ind. 59: 61. Sf. 6 pi. Bull. Univ. Neb. Agr. Ex. Sta. 
84: 66. 5 f. Ec. 

Angars. Report of Experimental farm for the Northwest Territories. 
Rep. Gov. Ex. Farm. 1902: Ottawa, Can. 319-356. Ec. 

Macmillan, Conway— 

The Metaspermie of the Minnesota Valley. A list of the higher seed- 
producing plants indigenous to the drainage basin of the Minnesota River. 
Geol. & Nat. Hist. Surv. Minn. ;Bot. Ser. I. 826. Minneapolis. 1892. 
PI. 
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M 'Alpine, A. M. — 

How to know the grasses by the leaves. 92. 18 PL Edinburgh. 189 
Syst. 

MaCoun, J. — 

Catalogue of Canadian Plants. 2. Montreal. 1888-1890. Fl. 

Merrill, Elmer D— 

Aristida purpurea Nutt., and its allies. Cir. U. S. Dept. Agr. Div. 
Agros. 34: 7. Syst. 

Some species of grasses published by S. B. Buckley. Cir. U. S. Dept. 
Agr. Div. Agros. 35: 1. 2. Syst. 

Some Arizona grasses. Cir. U.S. Dept. Agr. Div. Agros. 32: 9. Syst. 

Mohr, Charles— 

Plant Life of Alabama. An account of the distribution, mode of associa- 
tion and adaptations of the flora of Alabama together with a systematic 
catalogue of the plants growing in the state. Cont. U.S. Nat. Herb. 6: 
921. 13 pi. 1901. Geol. Sur. of Ala. ed. with portrait and biography. Fl. 

Muhlenberg, Henry— 

Catalogus plantarum americae septentrionalis hue usque cognitarum 
indigenarum et cicurum; or a catalogue of the hitherto known native and 
naturalized plants of North America. 1813. Lancaster, Pa. 8'. Syst. 

Gramineae. Descriptio uberior graminum et plantarum calamarium 
americae septentrionalis. 1817. Lancaster, Pa. Syst. 

MvRiCK, Herbert, Editor— 

Book of Corn. N. Y. 1903. 368.111. Ec. 

Nebs von Esenbach, Christian Gottfried. — 

Agrostologia Brasiliensis seu descriptio graminum in imperio Brasiliense 
hue usque detectorum. 1829. Stuttgart and Tubingen. Syst. 

«Nblson, Aven — 

The Brome grasses of Wyoming. Bull. U. of Wyo. Ex. Sta. 46: 21. q f. 
Ec. 

Red Desert of Wyoming and its forage resources. Bull. U. S. Dept. 
Agr. Div. Agros. 12: 72. 24 f, 5 pi. Ec. 

Some native forage plants for alkali soils. Bull. Univ. Wyo. Ex. Sta. 
42: 23-45. 12 pi. Ec. 

Squirrel-tail grass. Bull. Univ. Wyo. Ex. Sta. 19: 73-79. 4 pi. Ec. 
The Wheat-grassei of Wyoming. Bull. Univ. Wyo. Ex. Sia. 59: 34. 
6f. 4 pi. Ec. 

Nblson, E. E.— 

Notes on grasses tested at the Experiment Farm. 1901-1903. Univ. 
Wyo. U. S. Agr. Ex. Sta. 14: 68-79. 2 pi. 1904. Ec. 

Ogden, E. L.— 

Leaf structure of Jouvea and Eragrostis obtusifolia. Bull. U. S. Dept. 
Agr. Div. Agros. 8: 12-20. pL 8-9. Morph. 
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Pammbl, Emma— 

A comparative study of the leaves of Lolium, Festuca and Brotnus. 
Proc. la. Acad. Sci. 4: 126-131. 3 pi Cont. la. St. Coll. Bot. Dept. 
4: 126-131. 3pL Morph. 

Pammbl, L. H.— 

The histology of the caryopsis and endosperm of some grasses. Trans. 
Acad. Sci. of St. Louis. 8: 199-220. pi. 17-19. Morph. 

Notes on the grasses and forage plants of Iowa, Nebraska and Colorado. 
Bull. U. S. Dept. Agr. Div. Agros. 9: 47. 11 /. Ec. 

Notes on grasses of Nebraska. Soutti Dakota and Wyoming. Proc. Dav. 
Acad. Sci. 7: 229-245. Cont. la. St. Coll. Bot. Dept. 15: 229-24.5. Fl. 
Syst. 

Some ecological notes on Iowa grasses. Proc. Soc. Prom. Ag. Sci. 
1898: 204-211. Cont. la. St. Coll. Bot. Dept. 12: 204-211. Fl. 

Some germination studies of cereals. Proc. Soc. Prom. Agr. Sci. 
1898: 194-203 Cont. la. St. Coll. Bot. Dept. 12: 194-203. 1 pi. 

Pammkl, L. H. and Combs, Robert — 

Some botanical notes on corn. Bull. la. St. Coll. Ex. Sta. 36: 849-855. 
8 f. Syat. 

PAMMhL, L. H., WhKMS, J B. AND SCRIBNKR, F. LaMSON— 

Grasses. Bull la. St. Coll. Ex. Sta. 54: 71-344. 137 f. Ec. 
Pastures and meadows of Iowa. Bull. la. St. Coll. Ex. Sta. 56: 385-621. 
/. i 38-220. Ec. 

Thr grasses of Iowa. Bull. la. Geol. Surv. 1: 525. 220 f, 1901. Ec. 

PaMMKL, L. H. AND SCRIBNKR, F. LaMSON — 

Some notes on grasses collected in 1895 between Jefferson, Iowa, and 
Denver, Colorado. Proc. Soc. Prom. Agr. Sci. 17: 94-104. 1896. Cont. la. 
St. Coll. Bot. Dept. 3: 94-104. Fl. 

Petkr, a. M.— 

Analyses of some Kentucky grasses. Bull. St. Coll. Ky. Ex. Sta. 87: 
111-119. Chem. 

Plumb, C. S — 

Indian Corn culture. 243. Chicago. 1895. Ec. 

The geographic distribution of cereals in North America. Bull. Div. 
Biol. Surv. U. S. Dept. Agr. 11: 24. 1 pL Ec. 

POINDHXTBR, C. C — 

The development of the spikelet and grain of corn. Ohio. Nat. 4. 3-9. 
2 pi Morph. 

Porter, Thomas C. — 

A list of the grasses of Pennsylvania. Bull. Torr. Bot. CI. 1893: 193-207. 
Fl. 

Rydbbrg, p. a.— 

Flora of the sand hills of Nebraska. Cont. U. S. Nat. Herb. 3: 133-203. 
2 pi. Fl. 

27 
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Rydbbrg, p. a. and Shbar, C. L.— 

Report upon the grasses and forage plants of the Rocky Mountain re- 
gion. Bull. U. S. Dept. Agr. Div. Agros. 5: 48. 29 /. Be. 

Sargent, F. L.— 

Corn plants, their uses and ways of life. 1889. Cambridge, Mass. 106. 
32 f. Ec. 

Saunders, D. A.— 

Ferns and flowering plants of South Dakota. Bull. S. D. Ex. Sta. 64: 
99-229. Fl. 

Saunders, Charles E.— 

Report of the Experimentalist. Rept. Ex. Farm. 1903: Ottawa, Can. 
217-238. Ec. 

Saunders. William— 

Wheat growing in Canada. Rep. Can. Mag. Ap. 1904. 7. Ec. 

Saunders, William and Saunders, Charles E.— 

Results obtained in 1903 from trial plots of grain, fodder corn, field roots 
and potatoes. Bull. Dept. Agr. Cent. Ex. Farm. Ottawa, Can. 63. Ec. 

Scofield, Carl S.— 

Description of wheat varieties. Bull. U. S. Dept. Agr. Bur. PI. Ind. 47. 
12. Ec. 

The salt water limits of wild rice. Bull. U. S. Dept. Agr. Bur. PI. Ind. 
72: 11. 8. Ec. 

Scribner, F. Lamson— 

American grasses. Bull. U. S. Dept. Agr. 1. 7: 1897. 319. /. 1-302. 
17: II. 349./. 303-627, 1899. III. 20: 197./. 137. 1900. with bibliography by 
C. R. Ball. Byst. 

Co-operative range grass and forage plant experiments at Highmore,S.D. 
Cir. U. S. Dept. Agr. Div. Agros 21: 10. Ec. 

Economic grasses. Bull. U. S. Dept. Agr. Div. Agros. 14: 85. /. /-9/. 
3 pL Ec. 

Grass and forage plant investigations on the Pacific Coast. Cir. U. S. 
Dept. Agr. Div. Agros. 22: 7. Ec. 

Grass garden. Yr. Bk. U. S. Dept. Agr. 1895: 301-308. f. 68-69. 
Be. 

Grasses as sand and soil binders. Yr. Bk. U. S. Dept. Agr. 1894: 
421-436. /. 100-110. Ec. 

Grasses in Elliott's *' Sketch of the Botany of South Carolina and 
Georgia." Cir. U. S. Dept. Agr. Div. Agros. 29: 12. 4 f. Byst. 

Grasses of Acapulco, Mexico. List of grasses collected by Dr. E. Palmer 
in vicinity of Acapulco, Mexico. 1894-95. Bull. U. S. Dept. Agr. Div. 
Agros. 4: 7-11. /. /-/• Syst. 

Grasses of mountain meadows and deer parks. Bull. Univ. Tenn. Agr. 
Ex. Sta. 2: 59-67. / / Ec. 

The genus Ixophorus. Bull. U. S. Dept. Agr. Div. Agros. 4: 5-7. 
pL I 2. Syst. 
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The grasses of Tennessee. Bull, Univ. Tenn. Agr. Ex. Sta, 5: 119. 
72 f, 7: 141. 7^7/ Syst. 

Index to American grasses. Proc. Soc. Prom. Agr. Sci. 1890: 108-12. 
Syst. 

New species of North American grasses. Cir. U. S. Dept. Agr. Div. 
Agros. 16: 6. 2 f. Syst. 

New variety of Panicum Nashianum. Cir. U. S. Dept. Agr. Div. Agros. 
29: 9. Syst. 

Notes on Melica and Stipa. Cir. U. S. Dept. Agr. Div. Agros. 27: p. 
10. Syst. 

Recent additions to Systematic Agrostology. Cir. U. S. Dept. Agr. 
Div. Agros. 16: 10. 5 f. Syst. 

Fescue grass. Cir. U. S. Dept. Agr. Div. Agros. 26: 4. 1 /. Syst. 
Southern forage plants. Par. Bull. U. S. Dept. Agr. 102: 48. 14 f. Ec. 
Two new species of Eatonia. Cir. U. S. Dept. Agr. Div. Agros. 27: 6-8. 
Syst. 

SCRIBNRR, F. LaMSON— AND MbRRILL, E. D. — 

Grasses in the Herbarium of Dr. H. Muhlenberg. Cir. U. S. Dept. 
Agr. Div. Agros. 27: 10. Syst. 

North American species of Chaetochloa. Bull U. S Dept. Agr. Div. 
Agros. 21: p. 41. A.?^. Syst. 

Notes on Calamovilfa. Cir. U. S. Dept. Agr. Div. Agros. 35: 2. Syst. 

Three new species of Panicum. Cir. U. S. Dept. Agr. Div. Agros. 35: 
3, 4. For the New England Panicums see Rhodora 3:93. Syst. 

SCRIBNBR, F. LaMSON, AND SmITH, JaRBD G.— 

Mexican grasses collected by E. W. Nelson in Mexico. 1894-5. Bull. U. 
S. Dept. Agr. Div. Agros. 4: 11-16. /. 56. pi. 4, Syst.* 

Native and introduced species of the genera Hordeum and Agropyron. 
Bull. U. S. Dept. Agr. Div. Agros. 4: 23-39. Syst. 

Shear, Cornelius L.— 

Field work of the Division of Agrostology. 
Bull. U. S. Dept. Agr. Div. Agros. 25: 67. 28 pL Ec. 

Revision of North American species of Bromus occurring north of Mexico. 
Bull. U. S. Dept. Agr. Div. Agros. 23: 66: 40 /. Syst. 

Shklton, E. M. — 

Cu tivated grasses and clovers in Kansas. Bull. Kan. Agr. Coll. Ex. Sta. 
2: 39. Ec. 

Shbpard, J. H. AND Chilcott, E. C. — 

Forage and garden crops in the James River Valley. Bull. S. D. Agr. 
Coll. Ex. Sta. 59: 124. 15 pi, Ec. 

Shbpard, J. H., Saunder, D. A. and Knox, W. H.— 

Native and introduced forage plants. Bull. S. D. Agr. Coll. Ex. Sta. 
69: 54. 10 f. Ec. 
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Shbpard, T. H. and Williams, T. A. — 

Native and introduced forage plants in South Dakota. Bull. S. D. Agr. 
Ex. Sta. 40: 208. 55 pL Ec. 

Native and introduced forage plants. Bull. S. D. Agr. Coll. Ex. Sta. 
69: 54. 10 f. Ec. 

Sinclair, Gborgb — 

Hortus gramineus Woburnensis, or an account of the results of produce 
and nutrition qualities of different grasses and other plants used as the food 
of the more valuable domestic animals, instituted by John, Duke of Bedford. 
438. ///. London 1825. Byst. 

SiRRiNB, Emma— 

A study of the leaf anatomy of some species of the genus Bromus, Proc. 
la. Acad. Sci. 4: 119-125. pi 4-8. Cont. la. St. Coll. Bot. Dept. 4: 119- 
125. pl4-S. Morph. 

Smith, Jared G.— 

Forage conditions of the Prairie Regions. Yr. Bk. U. S. Dep. Agr. 
1895: 309. f . 70-74. Ec 

Grazing problems in the southwest and how to meet them. Bull. U. S. 
Dept. Agr. Div. Agros. 16: 47. 9f. Ec. 

Notes on experimental grass gardens. Cir. U. S. Dept. Agr. Div. Agros. 
1: 4. Ec. 

A synopsis of the genus Sitanion. Bull. LJ. S. Dept. Agr. Div. Agros 
18:21. 4 PL Syst. 

Smyth, Bernard B. — 

Check list of the plants of Kansas, showing all locations and finders of 
every plant in the state so far as known or reported. 1892. Topeka, Kan. 
Fl. 

Speer, R. p.— 

Cultivated and wild varieties of the grasses in Iowa. Analyses by C. M. 
Wade and G. E. Patrick. Bull. la. St. Coll. Ex. Sta. 11: 448-480. Be. 

Spillman, W. J — 

Farm grasses of the United States. 248. 54 f. New York. 1905. Ec. 

Stebler, F. G., Schroter, C — 

The best forage plants. Trans, by A. N. M. Alpine. 1889. 

Steudel, Ernst Gottlieb— 

Synopsis plantarum graminearum. 1854. 4'' Stuttgart. Syst. 

Stover, F. H.— 

Report on analyses of salt-marsh hay and bog hay. Bull. Buss. Inst. 1: 
337-342. Chem. 

Stubbs, W. C. , and Blouin, R. E.— 

Comparative results of seedling sugar canes, D 74 and D 95, with our 
home sugar canes (Louisiana striped and Louisiana purple). La. St. Univ. 
and A. and M. Coll Agr. Ex. Sta. 78: 46. Ec. 



GRASSES OF IOWA. 421 

Sturtevant, E. L.— 

Indian coraand the Indian. Am. Nat. 19: 233. Hist. 
A study of Maize. 4th. Ann. Rept. Bd. Con. N. Y. Ag:r. Ex. Sta. 95,96. 
Syst. 

Varieties of corn. Bull. U. S. Dept. Agr. Off. Ex. Sta. 57: 108 14 f. Be. 

Sutton, Martin J. — 

Permanent and temporary pastures. Popular Edition . 174. With plates. 
Ec. 

ToRREY, John— 

Catalogue of plants growing spontaneously within 30 miles of the city of 
New York . 1819 . Albany . 8° . Fl . 

A flora of New York, comprising full descriptions of all the naturalized 
and indigenous plants hitherto discovered in the state. 2.1843. Albany. 
Syst. 

Tracy, S. M.— 

A report upon forage plants and [forage resources of the gulf states. 
Bull. U. S. Dept. Agr. Div. Agros. 15: 50. 2of. Ec. 

Catalogue of Phaenogamous and Vascular Crypotogamous plants of Mis- 
souri. 106. Rept. Mo. St. Hort. Soc. 1886. Fl. 

Trinius, Carl Bbrnhard — 

Fundamenta Agrostographiae. 1820. Vienna. 8 \ Syst. 
De graminibus unifloris et sesquifloris. 1824. Petropoli. Syst. 
Graminum in hisce Actis a se editorum generibus et speciebus supple- 
menta addit C. B. Trinius. 107. Mr. 1836. Petropoli. Syst. 

Truk. a. C — 

On the development of the corn caryopsis. Bot. Gaz. 18. 214. pi. 24-26. 
f. 10, Morph. 

Upham, Warren— 

Catalogue of the Flora of Minnesota, including the Phaenogamous and 
Vascular Cryptogamous plants indigenous, naturalized and adventive. 
Geol. Nat. Hist. Surv. Minn. Rept. 12. 1883. Separate 194. Fl. 

Principal grasses in the basin of the Red River. (Geographical limits of 
spec es of plants in the basin of the Red River of the North.) Proc« Boston 
Soc. Nat. Hist. 25: 150-154. 1890. Fl. 

Vasey, Dr. Geo. — 

Agricultural grasses of the United States; also the chemical composition 
of American grasses by Clifton Richardson. U. S. Dept. Agr. 1884:139. 
120 pi. New revised and enlarged edition. Spec. Bull. Bot. Div. 1899: 148. 
ii4pl. Ec. 

Grasses of the United States, being a synopsis of the tribes and genera, 
with descriptions of genera and a list of the species Special Report U. S. 
Dept. Agr. 63: 1883. 110. Syst. 

Descriptions of new grasses from Mexico. Cont. U. S. Nat. Herb. 
1: 281-285. pi. 19. Syst. 

Descriptions of new or noteworthy grasses from the United States. 
Cont. U. S. Nat. Herb. 1: No. 8. 267-280. Syst. 
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A descriptive catalogue of the g^rasses of the United States. 1885. 
Washington. 8^ Syst. 

Grasses of the Pacific Slope, including Alaska and adjacent islands. 
Plates and descriptions of the grasses of California, Oregon, Washington 
and the northwestern coast, including Alaska. Bull. U. S. Dept. Agr. 
Div. Bot. 13>: 1892. 50 pi. 13«: 1893. pi 51-100, Syst. 

Grasses of the southwest. Plates and descriptions of the desert region 
of western Texas, New Mexico, Arizona and southern California. Bull. 
U. S. Dept. Agr. Div. Bot. 12: 1890. 50 pL 13*: 1891. 50 pi. Syst. 

A monograph of the grasses of the United States and British America. 
Cont. U. S. Nat. Herb. 3: 89. Syst. 

Notes on some Pacific coast grasses. Cont. U. S.Nat. Herb. 1: 265-266. 
Syst. 

Report of an investigation of the grasses of the arid districts of Kansas, 
Nebraska and Colorado. Bull. U. S. Dept. Agr. 1: 18. 13 pL Ec. 

Report of an investigation of the grasses of the arid districts of Texas, 
New Mexico, Arizona, Nevada and Utah. Bull. U. S. Dept. Agr. Bot. 
Div. 6: 60. 30 pL Syst. and Ec. 

Special uses and properties of some Mexican grasses. Bull. Tor. Bot. 
CI. 14: 98-100. Ec. 

Supplement to Chapman's Flora of the Southern United States. I860'. 
New York. 603-698. Syst. 

Watson, Sbrbno.— 

Botany of California . Grasses by Dr. Thurber. Geol. Sur. Cal. Bot. 1: 
628. 1876. 2: 559. 1880. Cambridge, Mass. Syst. 

Watrous, F. L. — 

Bromus inermis. Bull. Col. St. Ag. Coll. 61: 10. Syst. 

Wkavhr, C. B. — 

An anatomical study of some species of the genus Andropogon. Proc. 
la. Acad. Sci. 4: 132-137, ^/.7?-75. Cont. la. St. Coll. Bot. Dept. 4: 
134-146. pL 16-18. Morph. 

Webber, Herbert J.— 

Xenia or the immediate effect of pollen in Maize. Bull. U.S. Dept. Agr. 
Div. Veg. Phys. and Path. 22: 44. 4pl. Syst. 

Wbems, J. B.— 

A study of the chemical composition of some of the grasses of the state. 
Proc. la. Acad. Sci. 7: 113-120. Chem. 

Werner, Dr. Hugo — 

Die Sorten und Anbau. Handbuch der Getreidebaues, Koernicke- 
Werner. 1. 2: 1009. Berlin. Paul Parey. 1885. Ec. 

Wheeler , W. A.— 

Contribution to knowledge of the flora of Southeastern Minnesota. 
Kept. Minn. Bot. Stud. Ag. 15: 353-416. pi. 21 27. 1900. Fl. 

Wheeler, W. M. — 

Flora of Milwaukee County, Wisconsin. Proc. Nat. Hist. Soc. Wis. Ap. 
1888: 154-190. Fl. 
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WiCKSON, E. J.- 
Grasses and forage plants. Rept. Univ. of Cal. Ag. Ex. Sta. 1890: 

201-220. Ec. 

Reports on jifrasses and forage plants. Rept. Univ. of Cal. Ag. Ex. Sta. 

1895-96: 271-304. Be. 

Williams, Thomas A.— 

Co-operative grass and forage plant investigations with state experiment 
stations. Cir. U. S. Dept. Agr. Div. Agros. 8: 16. Ec. 

Grasses and forage plants in the Dakotas. Bull. U. S. Dept. Agr. Div. 
Agros. 6: 45. Ec. 

Millets. Far. Bull. U. S. Dept. Agr. Off. Ex. Sta. 101: 32. 5 /. 

Ec. 

Renewing of worn-out native pastures. Cir. U. S. Dept. Agr. Div. 

Agros. 4: 4. 4 f. Ec. 

Report upon the grasses and forage conditions of the Eastern Rocky 
Mountain region. Bull. U. S. Dept. Agr. Div. Agros. 12: 78. Ec. 

Sorghum as a forage crop. Far. Bull. U. S. Dept. Agr. 50: 20. 
1 f. Ec. 

Timothy in the Prairie region. Yr. Bk. U. S. Dept. Agr. 1806: 
147-148. /. 49,30. Ec. 

Williams, Thomas A. and Shbpard, J. H. — 

Native and introduced forage plants of South Dakota. Bull. S. D. Agr. 
Coll. Ex. Sta. 40: 208. pL 53, Syst. 

Wilson, A. S.— 
A bushel of corn. Edinburgh. 1883:346. Ec. 

WOOTON, E. O.— 

Some New Mexico forage plants. Bull. N. M. Coll. Agr. and Mech. 
Arts. Ex. Sta. 18: 57-95. 15 f. Ec. 
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Purple. /. 84 118 

Slender. /. 88 122 

Aristida. 

diehotoma var . Curtisii 115 

/a»eiculata 118 

gracilis var . depauperata 122 

ArkanRas Wild Rye. /. 2U 346 

Arrhenatherum 184, 190 

avenaceam. /. 129^195. m. 187... 183, 101 

Arrhenatherum elatius 181 

Amndinella 42 

NepalenslB. /. 30 42 

Arundo 216, 287 

agrostoidts 1?7 

Canadensis 177 

/estucaeea 268 

Phragmites 210 

vulgaris 216 

AsprelU ..809,853 

Hystrix. f. i62. m. 854 854 

Asprella. 

oryzoides 100 

Virginica 09 

Athtropogon 204 

apludioides 206 

oligostachya 806 

Atmospheric Factor 390 

Avena 184, 185 

Key to the Species of ... 186 

fatua. /. 13S. m. 187 186 

longi(;rlumi8. /. ISA m. 187 186, 180 

KHtiva. /. 132. m. 187 .186 

Avena 191 

barbata* 188 

elatior 181 

spieaia 102 

AVENE^ 4, 5, 188, 104 

Key to the Genera of 184 

Awn Grass, Tufted Triple, f. 83 117 

Awned Wheat Grass. /. 2i3 81 

Awnless Terrell Grass. /. 2U ... 842 

Ball's Slender Lyme Grass. /. il,6 847 

BikMBUSS^ 4, 6, 855 

Baldingera 106 

Barley : 

Foar-rowed. /. 233, 23i 331 

Little. /. £39 839 

Meadow. /. 236 335 

Pammel's Wild. /. 237 335 

Two-rowed. /. 233, 23i 330 

Wild. /. 236 835 

Barnyard Grass, f. 38 60 

Beokmannla 104 

erucseformls. /. UO. m. 203 107 

Beckmannia erucceformis var. unijtora 107 
Bent Grass, Upland. /. 123 174 



Bermuda Grass . /. 1S9 196 

Bibliography 409 

Biotlo Factor 800, 891 

Black-fruited Mountain Rice. /. 103... 148 

Blue Grass : 

Kentucky. /. 185 866 

Texas. /. 186 287 

Blue Joint. /. 126 177 

BlueStem. /. 22 80 

Colorado. /. 22S 819 

Little. /. 20 87 

Tennessee. /. 23 83 

Blunt-scaled Batonia. /. 166 288 

Blyttia 168 

sv4iveolens 164 

Bog Reed Grass, f. 127 180 

Bottle-bf nsh Grasri. f. 252 864 

Bontelona 196.204 

Key to the Species of. .A 104 

curtipendula. f. lU. m. 106. ... 204, 206 

hirsuta. f.U6. m. 208 204,806 

oligostachya. /. ll»6. m. 806 204, 206 

Bouteloua racemosa .. 206 

Braohyelytrum 114, 146 

erectum. /. 106. m. 189 147 

Brachyelytrum. /. 106 147 

Brachyelytrum aristatum 147 

var. Engtlmanni 147 

Briza 218, 261 

media. /. 175 261 

Broad-glumed Brome Grass, f. 201 .... 289 
Broad-leaved Spike Grass. /. 172 847 

Brome Grass. /. 199 287 

Broad-glumed. /. 201 889 

Corn. f. 216 806 

Downy. /. 205 298 

Field, f. 216 806 

Fringed, f. 203 290 

Hungarian. /. lys 285 

Kalm's. /. 206 895 

Keeled. /. 212 800 

Smooth. /. 198 286 

Smooth-glumed Fringed. /. 20U 290 

Spreading. f.217 807 

Wood. f. 200 288 

Bromns 214. 284 

Key to the Species of 884 

arvensis. /. 215 ra. 801 286, 805 

carinatus f. 212. m. 801 286,800 

cilia us. f 203. m 291 284, 290 

•• var. lupviglumis. f.20U m.29l. 284, 298 

hordeaceu-'. / 207. m. 301 285, 296 

'* var.glabrescens. /.^OS. m.SOl. 286, 287 

inermis. /. 198. m. 291 284, 285 

Kalmii. f. 206. m. 291 284,296 

marginatum. /. 209. m. 301 285, 297 

" var. latior. /. tlO. m. 801. 286, 800 

patulu". (.217. m. 312 286, 807 

purgans. /. 199. m. 201 284, 287 

" var. incanus. /. 200. m.201. 284, 288 
" var. latiglumis f 201. m. 201.284,280 
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BTomviH^ Continued. 
racemosot var. oommutataa. /. iU. 

m. 301 285, 804 

secaliniu. /. 213. m. SOI 285. 806 

squarrosus. /. HIG. m. 312 285,306 

tectorum. /. i05. m.291 285,293 

liromits: 

aUisitimus 280 

asper 304 

hreviaristatuB 297 

riHatu4 porteri 289 

• • * • var. purgans 287 

HookcrianxiH minor 800 

mollis ohit>rescen8 297 

pmiciflonis 297 

Bnvchmannia 197 

BuchloB 196, 211 

dactyloldes. /.US. m. 220 211 

Buffalo Grass. /. IJ^ 211 

Bulbilis dactyloides 211 

Bunch Grass: 

Early. /. 160 288 

Feather. /. 91 126 

Bur.Sand /. <>5 92 

Oalaxua^ostis 114, 175 

Kt*y to the Species of 176 

Canadensis. /. 1.'5. m. 166 176, 177 

" var. acuminata. /. /X m. . 166.176, 178 

inexpansa. /. 1J7. m. 187 176, 180 

Maoouniana. /. i.",. m. 166 176 

Calama(frostU. 

Canadensis var. robusla 178 

confinis 180 

'* var. inerpanna 180 

longi/oiia 182 

Mexicana 177 

Neglectus var. confinis 180 

Oalamovilfa 114, 181 

longlfolia. /.1,'s. ra. 187 182 

Calanthera 211 

Calycodon 130 

Cambrian 370 

Canada Ljue (irass. /. JoO 351 

Canary Grass. /. 76 107 

Reed. /. 77 108 

Candy Grass. /.ifH) 229 

Capriola 195 

Carboniferous Rocks ^. . . 371 

Carolinian Area 389 

Caryochloa 142 

Catch-fly Grass. /. 7i 102 

Cenchrns 43, 91 

tribuloides. f. 65. m. 93 91 

Ccnehnis CaroUnianiu* 92 

< luctobromus 192 

<:h4vti}Chloa ... 83 

Olauca 86 

Italica 89 

•' VAT. (Jcrmanica 89 

terticiUata 83 

Hridis 87 

Chama^ralamiui 168 



Chamwraphiit 83 

glauca 86 

Italica 89 

verticiUata 84 

viridis 87 

Chapman's Spear Grass. /. 277 255 

Cheat, f. 213 303 

Chess, f. 213 308 

Larger Short-awned. f . 2t0 800 

Short-awned. f. 209 297 

Smooth-spiked. /. 208 uW 

Soft. f.3J7 296 

Upright. f.214 304 

Wood. f. 200 288 

ChUocMoa 148 

Chloridb^ 4,6, 194 

Key to the Genera of 194 

Chloris cnrtipcndula. f.lU 205 

Chondrosium 204 

/oenum 208 

oligostachyum 206 

Cfirondr achy rum 242 

Chryxopogon 27 

avenareus 34 

nutans » 84 

Ciliat€-leaved Paspalum . /. 3S 45 

Olnna 114, 163 

Key to thelSpecies of. 164 

arundinacea. /. 117. m. 166 164 

latifolia. /. 119 164, 167 

Ctnna. " 

arutidmacea vtiv. pcndttUi 167 

pendula 167 

Cinnastrum 175 

Clornena 130 

Coelachyrum 224 

Ooix 6, 19 

Lachryma-jobi. /. IJ 20 

Collinnri . 2*22 

Colobathne .150 

Colobanthus 237 

Colorado Blue Stem. /. :a 3lw 

Colorado Saud Grass. f.U 29 

Comb Grass, Meadow. /. 254 285 

Cord Qrasi>, Fresh Water. /. lUl 200 

Corn Brome. /. ^16 306 

Corn. 

Cnazco. /. ic, ll 17 

Dent. /. J, 6 9 

Flint. /. 5, 9 9 

Indian. /. 3, i, 5, 6, 7,8,9, 10, 11, IS.. 8 

Pop. /. S, 7, H 9 

Soft 10 

Sweet, f. 3, 8 10 

ComucopicB : 

hyemale 172 

perennant 170 

Couch Grass. /. 2:3 323 

Crab Grasp. /. 1,0 67 

Slender, f. 39 54 

Smooth. /. 40 66 
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Grab Q mas— Continued. 

SproatlDg. /. i6 66 

Texan. /. lis 202 

Cretaceous 871 

Crite9ion 829 

CHtho 829 

Crypt08taehy9 166 

Curtopogon 114 

CotzcoCorn. /. 10,11 17 

Oynodon 194 

Dactylon. /. 1S9. m. 208 196 

CynoauruM 209 

aecundut 216 

Czernya arundincteta 216 

DaotyUs 218, 248 

glomerata. f.l74. m.249 248 

Dactylis eyiioauroidts 199 

Dctctyloctenium 209 

Danthonla 184. 192 

splcata. f.l3S. m.l87 .. . 192 

Darnel, Poison, f. 221 814 

uonr i^orn. y . o, o..... ••••....••.••..•. v 

Deachaxnpaia. 

oaespitosa 188 

Devonian 870 

Deyeuxia 176 

f 'anadengUi 177 

Macouniana 176 

DiachyHm 16u 

Diarrhena .... 218, 241 

Americana. f.WS. m. 282 241 

Didymochceia 168 

LHifitaria 47 

fiUformii* 64 

humifusa .... 65 

Hangulnalix 57 

Diyraphii* 106 

Dilepyrum ariMosum 147 

DimerUi HI 

Dioicopoa 252 

DU*arrcnum Ill 

Distribntion, Ecological, Iowa Grasses, 

879, 389 
Distribution, Qeographloal, of Grassts 89» 

Downy Brorae Grass, f. 205 293 

Drainage 881 

Driftless Area 363 

Drift Series 871 

IlUnoian 872 

lowan 872 

Eansan 872 

Pre-Kansan 872 

Wisconsin 872 

Drift, The older 866 

Drift, The younger 387 

£>rop'seed : 

Mexican, f. 96 138 

Slender. /. l(/Z 141 

Woodland. /. 101 140 

Barly Bunch Grass. /. 166 288 

Batonia 218. 287 



Key to the Speoies of 

obtusata. /. 166. m. 282 

Pannsylvanioa. /. 167, m, 88S..... 

Batonia: 

Blunt-Bcaled. f.iee 

Pennsylvania. /. 167 MO 

Sat4>nia obtiucita var. rohUMta 

Eaton*s Grass. /. 167 

Sehinoehloa 47 

Bdaphlc Factor 890 

Ehrhartia 98 

clandeatina 100 

Elenaine 196. 200 

Indloa. /. U7. m. 208 1B09 

Blinnna 809, 840 

Key to the Species of 840 

Arkansanus. /. SU. m . 848 841, 848 

brachystaehys. /. fiP. m. 818... 841, 880 

Canadensis. /. S50. m. 848 841, 880 

hJrsutiglumls. /. et? 840 

MacounU. /. SiS. m. 848. 841,844 

robustus. /. S5L m. 818 841, 86S 

strlatus. /. 2i5 m. 848 841« 846 

" var. Ballll. /. tie. m. 84& 841, 847 
" var. vlUoeus. /.2i8. m. 848. 841, 847 

Virginicas. /. tiO 840, 841 

" var. submutlous. /. f^i. 840, 842 

Klymua. 

Canadennia var. glauei/oliua 880 

glauci/oHua 860 

Elyirigia 814 

Bra^oatla 218, 284 

Key to the Species of 224 

capillaris. /. 158. m. 280 884, 886 

Frankli. /. loip. m. 220. 884, 227 

hypnoidee. /. 157. m. 220 284, 226 

major. /. 160. m. 232 8^4,229 

Mexicana. /. 161. m.232..... 884,280 

pectinacea. /. 164. m . 282 824, 284 

Purshli. f.l63. m.232 824,281 

trichodes. /. 165. m. 282 224, 286 

Bragrostis : 

Capillary. /. 158 227 

Creeping. /. 157 

Hair like. /. 165 

Mexican, f. 161 280 

EragrostiK: 

CaroHniana 281 

erythrogena 227 

piloaa 281 

poctoide* var. meoaatathya 

rtptana 

Unuia 

Brianthns 22 

compaotus. f. 17 24 

Bziochloa 46 

mollis, f, St, 46 

Eriocoma 142 

cuapidata 144 

Bnchlsena 6 

Mexicana. /. i 6 

Bulalia. f. 16 
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Eulalia 28 

Japoniea. /. 16 28 

Feather Banch Grass. /. 91 186 

Fendleria 142 

rhychelytroides 144 

Fesone Qrass: 

Meadow. /. 195 280 

Nodding, f. 197 288 

Red. /. 191, 177 

Sheep's 281 

Short's. /. 196 281 

Slender. /. 19^2 278 

Tall, f.iya 280 

Fescue Soolochloa. /. 187 268 

Festnoa 214, 275 

Key to the Species of 275 

nutans. /. 191. m. 278 276, 288 

octoflora. /. I9i. m. 278 276 

pratensis. /. 150, 195. m. 278... 276, 280 

rubra. /. W*. m. 278 275, 277 

Bhorfcil. f. 196. m. 278 275,281 

Feituca 241 

diandra 241 

elatior 280 

var. praiemis 280 

JtuUana 272 

nutans var. Shortii 281 

obtusa 281 

tenella 2;« 

Festuce^ 4, 6, 212 

Key to the Genera of 218 

Fibichia 195 

Field Brome. /. tl5 806 

Finger Grass. /. 40 67 

Flint Corn. /. .S. 9 

Floating Manna Grass /. 190 273 

Fluminia 267 

Flyaway Grass. /. Ii2 172 

Four- rowed Barley . /. 254 881 

Fowl Meadow Grass. /. 183 262 

Fox-tail Grass. 

Green. /, 63 88 

Marsh. /. 108 162 

Meadow. /. 110 154 

Yellow. /. 6? 88 

Fresh-water Cord Gra^. f.Ul 200 

Fringed Brome Grass. /. 203 290 

GamaGrass. f.l4 21 

Geology 861, 868 

German Millet 89 

aiyoeria 214, 269 

Key to the Species of 270 

Araeiicana. f. 189. m. 278 270,271 

borealis. /. 191. m. 278 270. 274 

fluitans. /. 190. m. 276 270, 272 

nervata. f. 188. m. 284 270 

Olyceria : 

ctquatica 271 

grandU 271 

Grama Oats, Tall. /. lU 205 

Graminb^ 1 

Key to the Tribes of 2 

Key to tribes of (Haokel) 4 



Oraphephorum 267 

Grasses 1 

Kay to the Tribes of 2 

Gynttrium 218, 214 

argenteum. /. 151 214 

Hairy-flowered Lyme Grass. /. 942.... 842 

Hairy MsHquite GrasM. f. 146 806 

Hall's Beard Grass. /. 21 29 

Harpachne 824 

Herd'sGrass. /. 107. 149 

HIerochloe 106, 111 

borealis. /.80. m. 104 112 

Hilaria 40 

Holcna 184 

lanatus. J. 190. m. 187 184 

Hoicu%: 

jraqranz 112 

HalepensU 86 

odoratut 112 

Sorghum 88 

Homalocenchrus 98 

lenticularin 108 

oryzoidtt 100 

Virginicui 99 

HOBDBiV 4, 6, 809 

Key to the Genera of 809 

Hordenm 809, 829 

Key to the Species of 829 

dl:>tichon. /. 25.% tSi*. m. 814 ....829, 880 

jubatum. J.t35. m. 338 329. 882 

nodosum. /. 256. m. 888 889, 886 

Pammell. f 291. m 838 829, 335 

pusillum. f.299. m. 338 329,887 

vulgare. /. f54. m. 338 829,881 

Hordeum pratense 887 

Hungarian Brome Grass. /. 198 285 

Hungarian Grass. /. 6A. 90 

Hydrochloa 260 

Hydrodynamic Factor 890 

Hydrophytes 395 

Hydropyrum 96 

Hystrix Hyatrijt 854 

IlUnoian Drift 872 

Indian Corn. /3 8 

IndlanGrass. f24 34 

Indian Millet. /. t04 144 

Indian Reed Grass, f. 117 105 

lowan Drift 872 

ItaUanMlUet. f. 64 90 

Ixophorus 83 

glaueus 86 

Italicm 89 

verticiUcUuif 84 

viridis 87 

Jdrara 124 

Jocuhinea 197 

Job's Tears, f. 13 19 

Johnson Grass. /. 25 87 

JuneGrass. f. 185 205 

Kalm's Brome Grass. f.206 295 

Kansan Drift 872 

Keeled Brome. f.212 800 

Kentucky Blue Grass. f.l85... 265 
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Koeleria 213, 222 

cri9t»tB. f. 156. ni.2^ 222 

Koeleria. f. iri6 223 

Koeleria : 

nUida 222 

Pennsylvanica 289 

Korean Lawn Grass 40 

Korycarpus 241 

arundinaccus 241 

diamine 241 

Lachnaorostis 175 

Large Purple Ariatida. f.&'i 119 

Largt-rShort-awnedChessi. /. 2l0 300 

Latfioifroxtijt 124 

Leersia 96, 98 

leutlcularis. / ;?. m. 93 98, 102 

oryzoides. f.U. m. 93 98. 100 

Virginlca. /. ;a m. 93 98, 99 

Leiituruti paniculaiii» 202 

Leuciypoa 252 

LifeZones i«8 

Little Barley. /. :VW 339 

liOllum :^09 

Key to the Species of 310 

Itallcum. t iVJ. m. 312 310.311 

perenne. J.nH. m. 312 310 

temulentura. f. Til. m. 312 310, 314 

l.o iuin muUiJlorum 311 

Lon pawned Poverty Grass. t.S9,9(f.. 123 

Long-glumed Wild Oats. /. l.U 190 

Long-leaved Reed Grass. /. /;.s 182 

Long-leaved Rush Grass. /.Ill 157 

Lopliochloa 222 

Loretia 275 

Low Spear Grass . /. IIG 263 

Lyme Gra-ns: 

Canada. /. .V.0 351 

Hairy -flowered. f.iUT 342 

Macoun's. f.?'*3 '-<44 

RobiTst. f.2:*l 352 

Slender, f. 2!^ 346 

MacounN Lyme Grass f. :iJ 344 

Macoun's Reed Bent. / ; .'i 176 

MacrttblepharuH 224 

Macrochloa 124 

MalsdeCoyte 11 

Maize. /. 3, 4, J. o, 7, s, 9, 10, 11,12 8 

Manna Grass : 

Floating. /. lyo 273 

Nerved. /. 188 270 

Marsh Fox Tail. /. lOS 162 

Marsh Mohlenbergia. f. 97 . . 135 

MatdEvC. /. / 3,5,6 

Key to the Genera of 6 

Meadow Barley. /.^6 835 

Meadow Comb Grass. /. 16i 285 

Meadow Fescae Grass. /. 195 280 

Meadow Grass : 

Annaal. /. 176 263 

Fowl. /. /.*i 262 

Reed. /. ISO . 272 

Rough-stalked. /. 180 260 



Meadow Grass— Con£tnu«d. 

Short-stalked. /. 159 227 

Wolfs. /. 181 260 

Wood. /. 182 202 

MeUca 213. 242 

Key to the Species of 2-18 

diffusa. /, i«59. m. 249 248 

mutica. /. 171. m. 249 243,245 

parviflora. /. 270. m . 249 248, 244 

Melioa 211 

allistima... 243 

viutica var. diffusa 243 

" var. gr to bra 246 

Mellc Grass : 
Narrow. /. J7l 246 



/. 170. 



/. l.'*5 



• • • ■ • 



244 

248 

368 

207 

206 

188 

.. . 145 

114, 146 

... 145 



64 
8» 

144 
90 
96 
86 

146 



Small-flowered. 
Tall. /. 169.... 
Me^oph\ tes 
Mcsquite Grass. 

Hairy. /. liO 

Mexican Drop St-ed. /. IW 

Miliarinm 

Milium 

effasum. /. 70.3 

Millet. /. -4.> 

German 

Indian. /. 10^ 

Italian. /.6"4 

Pearl . /. ti? 

Whorled. f.hl 

Wild, f.litr, 

Mlsoanthus 22 

Japonicus. f. 16 23 

Mountain Rice, Black-fruited. /. i^i 148 

Muhlenberirla 114, 130 

Key to the Species of 131 

diffusa, f.m. m. 189 131,186 

glomerata. f.97. m. 139 181, 134 

gracilis. /. in2. m. 139 131, 141 

Mexicana. t.S6. m. 127 131,132 

sobolifera. /. .%. m. 127 181 

sylvatica. f. 101. m.l39.... 181.140 

Wildenovii. /. .'« 131,188 

Muhlenbergia : 
Marsh. /. .77 . . 
Rock. /. ft"). . . . 
Slender, f. 99. 
yiuhlenhergia : 

ai-istata 

Cinna 

erecta 14T 

racemoaa 134 

Schreberi 186 

tenuijiora 188 

Mygalurui 275 

Narrow Mellc Grass. /. 171 246 

Xasella 142 

Nazla 40 

NeedleGrans. /. 93 128 

Nerved Manna Grass. /. 188 270 

Niagara. 870 

Nimble-will. /. 98 137 



185 
132 
188 

147 
164 
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Nodding Fescue. /. 1U7 283 

Oat Gras<i. /. 135 191 

Wild. /. 13f} 193 

Oats: 

Comnion. /. l,tJ 188 

Wild. /.lS.i 189 

Wild. Long-glnmed. /. m 190 

Old Witch Grass. /. Al 68 

Oplismenus 60 

Crut-galli ... 50 

Orchard Grass. /. 17^ C 248 

Ordovician 870 

Orthoraphium 124 

Oryza 96, 105 

sativa 96, 105 

Oryza clanciettina 100 

Oryze^. /.OS 3,5, 9rt 

Oryzopsis 114, 141 

Key to theS')ecies of 142 

cuspidata. /. lOA. ra. 139 142, 144 

melanocarpa. /. W.i. m. 133 142 

Oryzt)pHu< membninacea 144 

Oaterdamia ... — 40 

matrella. /..';-' 41 

Obterdamie^ / ^s 3, 40 

Padia U6 

Pamraeru Wild Barley. / ^37 .... 3:^5 

Pampas Grass, /. I'tl 214 

Pasicace.*: 2 

Key to 1 he Tribes of 8 

PAMCEi*: / .?/ 8, 5, 42 

Key to the Genera of 43 

Panic Grass: 

Atlantic. /. 58 80 

Slender. /. 4P 71 

Piinicularia 269 

Atnericana 271 

jluUant 272 

nervaia 270 

Fanicuzn ... 43 

Key to I he Species of 47 

Atlanticum. / .W. m. 73 49, 80 

barbatnm — 83 

capillare. / /,L m. 48 49, 58 

clandestinum . 83 

cognatam. /. 44 m. 62 49, 63 

commutatum 83 

Oros-galli. /. 3fj. m. 48 47, 50 

var muticum. /. 57. m. 4a.47, 62 

depauperatum. /. iS. m. 62 49, 69 

dichotomum 88 

flliforme. / 39 m. 48 47, 5S 

glabram. /. 40. m. 48 47, 65 

lannginosam. /. 59. m. 73 49, 81 

latifollum. /. 54. m. 73 49, 75 

Leibergii. f. 56. m. 73 49, 77 

linearifolium. /.SO 49, 71 

macrocarpon. /. 63. m. 62 49, 74 

mlliaceam. /. 45. m. 62 49, 64 

minimam. /. ^2. m. 62 49. 60 

perlongum. /. 19. m. 62 49, 71 

proliferum. /. 46\ m. 62 49, 66 



4P, 

4P, 

.47, 

,4W, 



P&nicxim—ConHnued. 

sangninale. /. 40. m. 48 47, 

Scribneriannin. /. 5;. m. 73 . 49, 

spboBrocfrrpou 

nnciphyllum. /. no. m. 78 

virgatam. /. 47. m rt2 

Walteri. /..is. m. 48 

WilcQxiauum . /. 5'>. m. 73 

xanthophysnra . /. .i,v 49, 

Pan loam. 

Diflfuiie Pnrple. /. 14 

Hairy. /. 5U ..... . 

Large-fruited. /. .>.> 

Leiberg's. /. .'>*> 

Li near- leaved. /. .><> 

Porter's. /. ,»4 

Soribner's. /. .»; 

Slender. /. .7j 

Starved /.• :,s 

Wilcox's. /. .i.T 

Panicvtn 

autitmnale 

capillare minimum 

Crwt gain var, hi.spidum 

depauneratvm var. Utxa 

dtvergens 

enalini 

geniculufum 

Germanicum 

giaucum 

hwmocarpon 

hirtellum 

hispid um 

humi/usum 

Italicnm 

lineal € 

pauc*/lorum 

poli^anthea 

Porteriantwi 

pubescens 

scoparium 

' * var. Leiberi/i i 

Tennesaeense 

verticillatum 

viride 

WalUri 

Faspaloxn 43, 
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